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CANNA-MOSAIC VIRUS 


B. S. Castillo, C. E. Yarwood, and A. H. Goid! 


Summary 


Canna-mosaic virus has been transmitted to canna, corn, and bean by means of juice and 
by means of the aphids, Aphis gossypii (Glover), Aphis maidis (Fitch), and Myzus persicae 
(Sulz.). Bean was an especially useful host because local lesions, followed by systemic infec- 
tion, résulted promptly on several varieties, and the virus attained a higher concentration in 
bean than in canna. Infection of bean was greater when the inoculum was suspended in aqueous 
K gHPO4 than when suspended in water, greater for inoculations on the upper leaf surface than 
for inoculations on the lower leaf surface, and greater when the growing point of the bean was 
removed than when not removed. Examination of tissue juice in the electron microscope re- 

vealed rods about 740 mp long in petals of systemically infected canna and in leaves of 
systemically infected bean, but not in leaves of systemically infected canna, The half life of 
the virus in aqueous KjHPO, was about 76 minutes, 


Mosaic of canna (Canna generalis Bailey), caused by a virus which is possibly identical 
with a strain of abaca-mosaic virus and yellow bean-mosaic virus, is common in the San Fran- 
cisco Bay area of California. To the senior author, who has seen infection of abaca-mosaic 
virus in canna in the Philippines and natural canna mosaic in California, the two diseases look 
alike. The possible identity of canna-mosaic virus and abaca-mosaic virus is also suggested by 
the work of Ocfemia (4), Brierley and Smith (1), and Kent (2). However, Ocfemia (3) also in- 
dicates that abaca-mosaic virus may be a strain of cucumber-mosaic virus. The reasons for 
suggesting that canna-mosaic virus and yellow bean-mosaic virus are the same are: (1) the rods 
associated with each infection appear similar in the electron microscope, and (2) infection with 
the two viruses gives similar symptoms on bean, All transmission studies reported here were 
with a virus or viruses found in naturally infected canna in Berkeley. 

Symptoms: Symptoms on several collections and varieties of canna are variable and can- 
not be clearly distinguished from those described by Brierley and Smith (1) and Kent (2). The 
characteristic symptom is the chlorotic, sometimes spindle-shaped, streaking parallel to the 
veins of the canna leaves. 

Electron microscopy: Virus-like sinuous rods about 715 mp in length were found in petals 
of mosaic canna and similar rods averaging 765 mu in length were found in leaves of bean plants 
which had been inoculated with juice from infected canna. No virus-like particles were found in 
healthy or mosaic canna leaves or in healthy bean leaves, The inability to find virus-like rods 
in canna leaves is presumed to be because the virus concentration in canna leaves is lower than 
in infected canna petals or in bean leaves, 

Transmission: Inoculation of canna and corn by means of aphids, and of canna, corn, and 
beans by means of juice from mosaic canna yielded systemically infected plants (Table 1). In- 
oculation of cantaloupe (Cucumis melo), cucumber (Cucumis sativus), arrowroot (Maranta 
arundinaceae), tobacco (Nicotiana tabacum), and tomato (Lycopersicon esculentum) by Aphis 
gossypii (Glover), and of cucumber, broad bean (Vicia faba), cowpea (Vicia sinensis), lima bean 
(Phaseolus limensis), cotton (Gossypium hirsutum), sunflower (Helianthus annuus), Abyssinian 
banana (Musa ensete), and tobacco by means of juice did not result in symptoms. 

The infection in beans which were inoculated with juice from mosaic canna is presumed to 
be that of canna-mosaic virus, but proof is not complete. The local lesions produced in bean 
from inoculation with juice of mosaic canna were similar in appearance to lesions on bean pro- 
duced from inoculation with juice from infected bean. The rods seen in the electron microscope 
were apparently similar whether from bean leaves or canna petals. The greater infectivity of 
juice from infected bean than from canna leaves and the greater infectivity of juice from infected 
canna blossoms than from canna leaves is roughly correlated with the virus content of these 
tissues as seen in the electron microscope, Unfortunately, 2 canna plants inoculated with juice 
from infected bean did not show symptoms of canna mosaic, and no further inoculations from 


1 The assistance of Dr, H. E. Thomas in providing the original source of the virus, and some of 
the test plants, andof Dr, J, H. Freitag in providing the insect vectors, facilities, andassistance is 
gratefully acknowledged. 
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Table 1. Transmission of canna-mosaic virus. 


Test host - Method of inoculation : Infection@ 
Canna generalis Juice 17/60b 
Canna indica Aphis gossypii 3/7 
Canna glauca Myzus persicae 2/4 
Canna, hybrid Aphis maidis 9/19° ' 
Myzus persicae 4/10 
Zea mays, corn Myzus persicae 4/12 
Aphis maidis 4/6 
Juice 17/49 
Phaseolus vulgaris, bean Juice 14/26 
@ Numerator is number of systemically infected plants, denominator is number ! 


of plants inoculated. 

b This comprises 11/48 transmissions from naturally infected canna and 6/12 
transmissions from artificially infectedcanna, All other transmissions listed 
in this table were from naturally infected canna, unless otherwise indicated. 

¢ This comprises transmissions from naturally and from artificially infected 
canna, 


bean to canna were attempted. 

For insect transmission studies, three species of aphids were used, Aphis maidis (Fitch), 

A. gossypii (Glover), and Myzus persicae (Salz.). Twenty individual aphids previously allowed 
to feed 12 hours on mosaic canna plants were transferred to each of the canna or corn test 
plants for 24 hours. Out of 25 plants (Table 1) inoculated by means of A, maidis, 13 became 
infected; out of 7 plants inoculated by means of A. gossypii, 3 became infected; out of 26 plants 
inoculated by means of M. persicae, 10 became infected. Symptoms on canna usually appeared 
in about 20 days. 

Inoculum from beans systemically infected as a result of inoculation with juice from mosaic 
canna was used in most trials of mechanical inoculation. All of 12 bean varieties -- Pinto, 
Bountiful, Refugee, Scotia, Pencil Pod, Kentucky Wonder, Dwarf Horticultural, Top Crop, Top 
Notch, Red Kidney, Small White, and Blue Coco -- were infected and showed chlorotic local 
lesions ona the inoculated primary leaves in about six days, and systemic symptoms in about 
nine days (Fig. 1). Small White showed the earliest symptoms. The most unusual symptoms 
were the hair-like enations (Fig. 2) formed on the secondary leaves of systemically infected 
Dwarf Horticultural. Nosuchsymptom as this has been seenon beans by the writers resulting from 
any other virus infection, including yellow bean mosaic, 

Inoculum from bean was more infectious than inoculum from canna, In 4 trials inoculum 
from canna yielded 81 local lesions on bean, while similarly prepared inoculum from bean 
yielded 513 lesions. Infection of bean was favored by phosphate, In 3 trials, 18 lesions re- 
sulted from inoculum suspended in water, and 285 lesions resulted from inoculum suspended in 
0.5 percent KgHPO4. In 3 trials inoculation on the lower surface of bean leaves yielded 99 
lesions, while inoculation on the upper leaf surface yielded 176 lesions. In 2 trials inoculation 
on Pinto beans gave 185 lesions on primary leaves of plants from which the growing point was 
removed at the time of inoculation, and 47 lesions on leaves of plants from which the growing 
point was not removed. 

Longevity: One percent ground tissue of systemically infected bean leaves suspended in 0.5 
percent KgHPO4 was rubbed on bean leaves after standing at about 23° C for 0, 4, 16, and 32 
minutes in one trial and after 0, 20, 40, 65, and 100 minutes in another trial. The number of 
local lesions on comparable areas of bean leaves was 49, 47, 40, and 35 in the first case, and 
188, 156, 130, 118, 68, and 90 in the second. On the basis of the above trials, the half life of 
the virus (time for half of the virus to be inactivated) under these conditions was about 76 min- 
utes. 
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FIGURE 1, Infection with canna-mosaic virus on bean, 
photographed May 24, 1955, A. Primary chlorotic lesions on 
primary leaves of Dwarf Horticultural. B. Primary chlorotic 
lesions on primary leaves of Pinto. C. Systemic infection of 
Pinto. 


FIGURE 2, Canna-mosaic virus in Dwarf Horticultural bean, 
A. Lower surface of normal secondary leaflet. B. Lower sur- 
face of secondary leaf from systemically infected plant, showing 
hairlike enations on edge of leaflets and between the veins. 
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ANALYSIS OF VIRUSES CAUSING DEMAREE AND 
MARCUS TYPE 1 AND TYPE 2 SYMPTOMS IN FRAGARIA VESCA 


J. R. McGrew! 
Abstract 
Two strawberry viruses previously described by Frazier, latent A from the East Malling 


clone of Fragaria vesca and mild mottle, and a new third virus entity, here designated latent C, 
combine in the following manner: 


Mild mottle + latent A produces Demaree and Marcus type 1 symptoms; 

Mild mottle + latent C produces Mild Demaree and Marcus type 1 symptoms; 
Latent A + latent C produces Demaree and Marcus type 2 symptoms; 

Mild mottle + latent A + latent C produces Demaree and Marcus type 1 + type 
2 symptoms, 


In 1953 Frazier (2) reported a virus, latent A, in some stocks of the East Malling clone of 
Fragaria vesca. This clone has been used extensively as an indicator for strawberry viruses. 
Latent A virus was detected only because in combination with a second virus, mild mottle, it 
caused more severe symptoms than mild mottle virus alone. 

Plants of the East Malling clone of F. vesca (P. I. 179156) were obtained by J. B. Demaree 
from R. V. Harris in 1949, This clonal line has been maintained and used for the strawberry 
virus studies at Beltsville. Seventeen plants of the Beltsville clone tested by Frazier, by his 
aphid transmission method, were all found to be carrying latent A virus. 

Demaree and Marcus (1) obtained their type 1 and type 2 symptoms by grafting this East 
Malling clone of F. vesca to horticultural and wild strawberries. Plants of F. vesca showing 
typical type 1 and type 2 symptoms have been maintained in the greenhouse for comparison and 
reference, Through the courtesy of N. W. Frazier, a clone of F. vesca carrying mild mottle 
virus and 2 clones free of latent A and other recognized viruses were supplied to the author. 


Demaree and Marcus Type 1: In Experiments at Beltsville, when a plant of our stock of 
East Malling clone of F. vesca is grafted to an F, vesca plant carrying Frazier's mild mottle 
virus, both plants show symptoms of leaf deformation and chlorotic spotting after 20 to 60 days, 
average 30 days, Fig. 1, a. Later there are overall reductions in plant and leaf sizes and 
crown proliferation. Repeated grafting has demonstrated this reciprocal transfer of viruses. 
Comparison of an F, vesca plant carrying an established infection of latent A and Frazier's 
mild mottle viruses and a plant showing Demaree and Marcus type 1 symptoms shows that they 
are similar. Possibly the type 1 symptoms are slightly more severe than those on plants in- 
fected with latent A virus plus Frazier's mild mottle virus; however, considerable variation in 
severity of type 1 symptoms was reported (1). 

A mottle-producing virus similar to or identical with Frazier's mild mottle virus has been 
isolated from at least 3 stocks of horticultural varieties of strawberry (Jerseybelle, Kasuga, 
and Streamliner). These mottle-producing viruses also combine with latent A virus and produce 
type 1 symptoms in F, vesca. 


Demaree and Marcus Type 2: Ina series of about 200 grafts of several stocks of horticul- 
tural varieties from commercial sources to F, vesca indicators free of latent A virus, some 50 
plants of 4 varieties (Big Joe, Dorsett, Suwannee, and Kellogg's Premier) appeared "virus- 
free." In general, there seemed to be a slight reduction in vigor of the indicator plants. When 
these indicator plants were grafted to F. vesca plants carrying latent A virus, the severe type 2 
shock symptoms described by Demaree and Marcus appeared in both indicators. Similarly, 
when a plant of one of the horticultural varieties was grafted to an F, vesca plant carrying latent 
A virus, the Demaree and Marcus type 2 symptoms appeared in the indicator. Symptoms gen- 
erally appeared after 20 to 70 days, average 35 days, (Fig. 1, c). It is concluded that a virus 
was present in plants of these horticultural varieties. Because the symptoms of this virus by 
itself are not diagnostic in F. vesca, it is proposed to call this new entity latent C virus. The 


1 Pathologist, Horticultural Crops Research Branch, Agricultural Research Service, U. S. De- 
partment of Agriculture. 
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FIGURE 1. Symptoms caused by combination of strawberry viruses in 
Fragaria vesca: (a) Demaree and Marcus type 1 symptoms produced by Frazier's 


mild mottle virus plus latent A virus (from East Malling clone of F. vesca); (b) 
Demaree and Marcus type 1 (mild) symptoms produced by Frazier's mild mottle 
virus plus latent C virus; (c) Demaree and Marcus type 2 symptoms produced by 
latent A virus plus latent C virus. , 


term latent B virus has already been used by Frazier to designate a virus from F. bracteata (2). 
Frazier indicated a relationship between latent A and latent B. No such relationship between A 
and C is implied here, Even though both latent A virus and latent C virus combine with mild 
mottle virus to produce symptoms similar to Demaree and Marcus type 1, the severe reaction 
of an F, vesca indicator to the combination of latent A virus and latent C virus indicates that 
they are different. 

Although Frazier's vein banding virus (3) produces epinastic shock symptoms when inocu- 
lated into F, vesca carrying latent A, it is felt that because latent C produces no leaf symptoms 
in otherwise virus-free F. vesca it is different from the vein banding virus. 


Demaree and Marcus Type 1 plus Type 2: Grafts, using F. vesca free of latent A virus, 
to plants of 3 horticultural varieties (Crimson Flash (=Midland?), Ambrosia, and Dorsett) 
produced in the indicators slight leaf distortion and slight to severe mottling, similar to mild 
Demaree and Marcus type 1 symptoms. However, there was less subsequent dwarfing of the 
indicator. Symptoms indistinguishable from these were produced when Frazier's mild mottle 
virus and latent C virus combined in F. vesca (Fig. 1, b). When latent A virus was introduced 
by grafting into indicators carrying mild mottle and latent C viruses, or the viruses from the 
horticultural varieties, Demaree and Marcus type 1 plus type 2 symptoms were obtained, 


Other Possible Virus Complexes: Work under way indicates there are other viruses which 
may combine with mottle, latent A, and latent C to produce symptoms similar to those described 
by Demaree and Marcus, Relationship of these virus combinations to previously described 
strawberry viruses, such as crinkle, yellows, etc., is under study. 
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SEVERE ROOT-KNOT NEMATODE INFECTION 
OF THE SOYBEAN VARIETY LEE 


Marvin D, Whitehead, Arnold Matson, and Leonard Williams 


Lee, the soybean variety that has been considered to have relatively high multiple disease 
resistance, including resistance to bacterial pustule, bacterial wildfire, frogeye, purple seed 
stain, and common root-knot nematode, Meloidogyne incognita var. acrita, infection was found 
severely infected with the root-knot nematode, Meloidogyne arenaria. The infection occurred 
in an eight- replicated soybean nursery located at Hornersville, Dunklin County, southeast 
Missouri. The 12 varieties and advanced breeding lines consisted of soybean maturity ratings 
3-6, Although Lee was severely infected (Figure 1) in all replications, no root abnormalities 
were noted to occur on any of the other eleven entries. 


FIGURE 1. Root-knot nematode infection of Lee variety of soybean. 


There was no significant difference in the yields of Lee in comparison with other varieties 
of comparable yielding ability. Moisture was never a limiting factor throughout the growing 
season. With this severe root abnormality, had drouth conditions existed, a yield reduction 
could have been expected. 

Credit is due Dr. G. Steiner who made the identification of M. arenaria. 


1 Contribution from the Missouri Agricultural Experiment Station, Journal Series No. 1608. 
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THE REACTION OF TWENTY GLADIOLUS VARIETIES 


TO FIVE ROOT-KNOT NEMATODE SPECIES 


J. C. Wells and N. N. Winstead! 


Nematode diseases of gladiolus have been found to be a problem in southeastern North 


Carolina where gladiolus is an important floral crop. 
as one of the major disease problems on this crop (1). 


grown varieties of gladiolus to 5 Meloidogyne spp. (Goeldi, 1887) Chitwood, 1949 (2) was deter- 
mined under greenhouse conditions, 


Root-knot nematodes have been reported 
The reaction of 20 of the most widely 


Table 1. Relative susceptibility of 20 gladiolus varieties to 5 Meloidogyne spp. 


Average root-knot index for 2 tests 


M. arenaria hapla [M. javanica |M. incognita |Meincognita 
var. acrita 
Benares 50 12 25 100 100 
Bridal Orchid 12 2 12 2 8) 
Elizabeth the Queen R R 12 12 12 
Golden Arrow 18 2 25 100 37 
Hopman's Glory 12 12 12 100 50 
Ivans 25 12 50 50 18 
June Belle 100 12 18 100 18 
Konynenburg 18 12 50 18 50 
Modern Times 37 12 18 50 18 
Morning Kiss 36 12 50 18 50 
New Europe 75 12 37 18 25 
October Sunshine 18 12 25 100 18 
Picardy 18 12 25 50 18 
Sans Souci 25 12 18 37 100 
Snow Princess 37 12 37 50 75 
Spic & Span 62 18 50 50 100 
Spotlight 25 12 12 50 100 
Tivoli 100 18 vi) 75 100 
Valeria 50 12 18 100 18 
Van Meegerin 18 18 37 75 100 


1Extension Plant Pathologist and Assistant Professor of Plant Pathology, respectively, North 
Carolina State College, Raleigh, North Carolina. 
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Single egg mass cultures of Meloidogyne spp. were increased on Marglobe tomatoes. 
After increase, the infected tomato roots were cut into fine pieces and mixed in methyl bromide- 
treated soil and placed in four-inch pots. Gladiolus cormels previously steeped in hot water at 
50° C for 30 minutes were planted. Four cormels of each gladiolus variety were tested for 
resistance to each nematode species in each of 2 tests. The first test was planted January 3, 
and repeated April 13, 1955. Greenhouse temperatures were maintained at 75° - 85° F. Roots 
of individual plants were examined and rated for root-knot gall formation and reproduction two 
months after plants emerged. Root-knot ratings were based on a 0 to 4 scale as follows: 


0 = no infection or if larvae entered the roots, they did not develop into 
mature egg-laying females; 


1 = light infection with only an occasional mature female with egg; 
2 = light infection with mature females and egg masses easily seen with 
the naked eye; 
3 = moderate infection with mature females and egg masses moderately abundant; 
4 = severe infection with mature females and egg masses very abundant, 


Root -knot ratings 0, 1, 2, 3, and4 were converted to disease indices 0, 12, 25, 50, and 100 
respectively, The average disease indices of 4 plants in each of 2 tests of the 20 varieties of 
gladiolus to the 5 root-knot species are given in Table 1. 

All varieties which had a root-knot index of 25 or less are considered highly resistant. 

Of the varieties tested, only the variety Elizabeth the Queen had a high degree of resistance to 
all 5 of the Meloidogyne spp. It was not immune but roots showed only slight galling and very 
few egg masses were observed. The remaining 19 varieties tested were susceptible in varying 
degrees to one or more Meloidogyne spp. All 20 varieties were resistant to M. hapla. Most of 
the varieties were susceptible to the 2 root-knot nematode species which are most prevalent in 
the major gladiolus areas,M. incognita and M, incognita var, acrita, 
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PLANT PARASITIC NEMATODES ASSOCIATED 
WITH STRAWBERRIES IN KENTUCKY! 


Richard A, Chapman 


One result of the attempt to rebuild the strawberry industry in Kentucky has been a large 
number of specimens of diseased plants sent to the Experiment Station for diagnosis. During 
the past year particular attention has been paid to the nematodes occurring in these specimens. 

Although many specimens arrived in such condition that they yielded little or no information 
about nematodes, it was apparent from the better specimens that several possibly injurious 
nematodes were associated with this crop. Nematodes of the following suspect genera were! 
found in various combinations: Aphelenchus, Aphelenchoides, Criconemoides, Helicotylenchus, 
Hoplolaimus, Meloidogyne, Paratylenchus, Pratylenchus, Psilenchus, Rotylenchus, Tylenchus, 
Tylenchorhynchus, and Xiphinema,. 

During September and October, 1955, 50 strawberry fields in 18 counties were systemically 
sampled to determine the nematode populations associated with this crop. Tennessee Beauty, 
Blakemore, Pocahontas, and Tennessee Shipper were the varieties growing in these fields and 
all had been planted in the spring of 1955. 

The fields were sampled by digging plants from 15-20 places per acre. Roots and some 
associated soil were placed in plastic bags, each bag containing specimens from approximately 
one-half acre, Different varieties in the same field were sampled separately, 

Each bag of material was processed separately. The soil was mixed with water and the 
water and suspended material passed through U.S, 60 and U.S. 270 screens, Material washed 
from the roots was processed with soil from the same sample. Material caught on both screens 
was washed into Baermann funnels and after 48-72 hours samples were drawn from the funnels. 
Viable feeder roots were cut from the washed root specimens and placed in Petri dishes of dis- 
tilled water. No more than 2 gms. of roots were placed in any one Petri dish in order to assure 
covering the roots with water and to reduce the possibility of inhibiting the emergence of endo- 
parasitic nematodes because of anoxia resulting from root decay, After 72-120 hours counts 
were made by examining 5 percent of the area of the dishes. The numbers of nematodes from 
the soil samples were estimated in the same manner. 

Generic identifications of certain phytoparasitic nematodes were made while counting. 
Specific identifications were made of specimens preserved in 5 percent formalin, 

The results of the survey are summarized in Table 1. The counties are listed in the table 
according to their geographic locations from east to west and north to south, 


Speciesof Pratylenchus were found in samples from 45 fields. Four species were found in the 
following numbers of fields: P. penetrans Cobb, 31; P. scribneri Steiner, 15; P. brachyurus Godfrey, 
1; andP, zeae Graham, 1. P.t brachyurus occurred withP. scribneriandP, zeae with P, penetrans, 
Inone case P, penetrans and. P. scribnerioccurred together. These were the only obvious cases of 
mixed populations. A more intensive examination of collections would possibly have revealed other 
species mixtures, but certainly the data denote the predominant species in the samples. 

P. pratensis de Man was not found in these samples, but was reported in strawberries from 
Fayette County by Sher and Allen (1). 

Meloidogyne hapla Chitwood was found in samples from 17 fields. In samples from 14 fields 
infection was very light and would probably not have been detected by an examination of roots in the 
field. Meloidogyne larvae were found in Petri dishes containing roots from these samples and a 
diligent search to find a few pinhead-sized galls in the roots was necessary, In all cases mature 
females having the typical perineal pattern of M, hapla were found in the galls, 

Two species of Tylenchorhynchus were found in this survey. Samples from 14 fields con- 
tained T. claytoni Steiner and those from 8 fields contained T, dubius (Biitschli) Filipjev. No 
obvious mixtures of species were found. 

Xiphinema americanum Cobb was ‘the only species of this genus found and samples from 36 
fields contained this nematode. 

A species of Paratylenchus was found in samples from 30 fields. Apparently all collections 
were the same species which may be P, hamatus Thorne and Allen. However, no males have 
been found and this identification is in doubt. 

Helicotylenchus nanus Steiner was the only spiral nematode found and samples from 9 fields 


1 The investigation reported in this paper is in connection witha project of the Kentucky Agricultural 
Experiment Station and is published with the approval of the Director. 


— 
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Table 1. Phytoparasitic nematodes associated with strawberries in Kentucky, 
Numerals denote number of fields in which each species was found. 


2 a 
Martin a 2 i p 
Lawrence 1 2 a 2 
Johnson 3 2 1 3 3 2 1 1 
Knott a 1 L 1 
Letcher 1 1 2 
Carter 4 3 1 1 2 
Magoffin 1 1 a 
Rowan 3 3 2 2 2 p 
Grant 2 4 1 3 4 
Lincoln 3 2 3 3 
Pulaski 3 2 4 4 3 
Franklin 2 2 2 2 2 2 
Woodford 2 2 2 2 1 2 
Wayne 3 1 2 2 1 3 
Russell 8 3 3 2 6 7 1 
Adair 
Simpson 1 1 1 11 1 1 
Hickman 5 x 2 5 


contained this nematode. 

In addition to those discussed above, nematodes of the genera Aphelenchus, Tylenchus, and 
Psilenchus were found. These were not identified further. No nematodes of the genera Aphelen- 
choides, Criconemoides, or Hoplolaimus were found although some members of these genera 
had been found in previous samples from some of the same fields. 

The numbers of the various species found varied widely. No relation between the numbers 
of nematodes per gram of roots (Pratylenchus and Meloidogyne) or per kilogram of soil (Tylen- 
chorhynchus, Xiphinema, Paratylenchus, and Helicotylenchus) and the condition of plants in the 
fields, which had been rated poor, fair, medium, and excellent, could be determined. Similarly, 
there was no apparent relation between the number of species or the numbers of nematodes in 
various combinations of species occurring in the same field with the condition of the plants. This 
lack of relationship is not surprising because of the late-season sampling. 

Pratylenchus spp. and M. hapla are recognized pathogens of strawberries. The pathogenic- 
ity of the other species discussed here remains to be determined. Because of their widespread 


a 
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association with strawberries, species of Tylenchorhynchus, Xiphinema, and Paratylenchus 
should be regarded as potentially important pathogens of this crop in Kentucky. 


Literature Cited 
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A NEW METHOD FOR COUNTING GOLDEN NEMATODE CYSTS 


Virginia R. Ferris, W. F. Mai, and H. H. Lyon 


At the Golden Nematode Research Laboratory, Long Island, New York, it has been neces- 
sary to process large numbers of soil samples to determine their content of golden nematode 
cysts. The samples usually consist of 2-4 oz. of soil containing 100-500 cysts. Our previous 
techniques for counting the cysts have proved either inaccurate or time-consuming, The prob- 
lem has been solved by the use of small rectangular plastic boats made in the laboratory(Fig. 
1). Cyst material washed from dry soil samples is floated on water in the boats. Most of the 
cysts collect around the edges. The boat is drawn slowly past the technicians's field of vision 
(in the stereoscopic microscope) and the size and design of the boat make it possible to count the 
cysts quickly and accurately. 


FIGURE 1. Plastic boat in counting position on stage of 
stereoscopic microscope. Boat contains washed cyst material ‘ 
floating on water. 


Each boat is constructed of 5 pieces of 1/16 in, transparent Lucite, a plastic material that 
can be cut easily on a jigsaw, or with other woodworking tools. The parts may be cemented 
together with ethylene dichloride, a solvent for this material. A thicker glue for filling imper- 
fections may be made by dissolving a few chips of the plastic in ethylene dichloride. The width 
of the boat at the top surface should be the same as the diameter of the microscopic field pro- 
vided by the optical system of the microscope used, In our case, a convenient width is 16 mm. 
It was found desirable to place the boat inside a Petri dish so that any spilled cyst material 
could be retained and examined. Thus, the length of the boat is determined by the inside diam- 
eter of a Petri dish bottom. The sides and ends of the boat are slanted inward at the base. To 
provide stability, the edges of the bottom piece of plastic are extended about 2 mm. on each side. 
They do not need to be extended at the ends. It frequently is necessary to cut open bodies sus- 
pected of being cysts to verify their identity. The top edges of the sides and ends of an assem- 
bled boat are sanded on a sanding-belt to provide a flat cutting surface. The accuracy of the 
counts has been increased by coloring alternate areas of the top edges of the sides with bright 
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nail polish in a way such that the top surface is divided into 4 colored and 3 uncolored areas 
each with a length corresponding to one microscopic field(Fig. 1). The alternate colored areas 
provide the technician with points of reference when the boat is moved, 

7 Most of the cysts float on the surface of the water for a few minutes after they are washed 
from dry soil samples. A few may sink. The technician can observe these easily, after count- 
ing the floating cysts, by focusing on the bottom surface and scanning it quickly. In practice, it 
was found that the cyst material washed from one 2-0z. soil sample can be counted most easily 
if it is divided evenly among 3 or 4 boats. The boats are partly filled with water, the cyst 
material is placed in them, and all clumps are broken up. After a boat has been lifted to the 
stage of the microscope, the level of the water may be raised to the top of the boat by means of 
a pipette. 


DEPARTMENT OF PLANT PATHOLOGY, CORNELL UNIVERSITY, ITHACA, NEW YORK 
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NEMATODES ASSOCIATED WITH COVER, PASTURE, 
AND FORAGE CROPS IN MARYLANDI 


W. R. Jenkins, D. P. Taylor, and R. A, Rohde? 
Abstract 


The frequent occurrence of plant-parasitic nematodes in samples from 368 fields of cover, 
pasture, and forage crops in Maryland is reported. The most frequently found genera of plant 
parasites were Xiphinema, Pratylenchus, and Tylenchorhynchus, Additional investigations are 
planned. 


During 1955, 368 samples of soil and roots were collected from cover, pasture, and forage 
crops throughout the State of Maryland, Each sample contained soil and roots from 8-10 sites 
within a single field. These collections were not restricted to fields showing nematode injury. 
Samples were returned to the laboratory and, using the method of Christie and Perry’, examined 
for plant-parasitic and other soil nematodes, 


Table 1. Plant-parasitic and possible plant-parasitic nematodes associated 
with grasses in Maryland 


Host and Number of Samples 


Genus 


Wheat Barley Rye Oats Guanes 
85 11 28 ate 112 252 
pow PN P ON P 
Aphelenchoides 89 SH RR 
Aphelenchus 68 68 7 6 1% 57 11 69 £=73 65 175 69 
Criconemoides x -& 0 0 0 3 3 2 
Diphtherophora a zi 9 3 29 2 CUT 
Ditylenchus 67 10 80 71 175 69 
Dorylaimus 62 73 11100 17 60 lh 8 oh & 198 79 
Hoplolaims ss 16 lh 10217 
Paratylenchus 10 12 3 27 = 7 2 13 8 7 2 20 
Pratylenchus 67 h 725 5 31 19 13 17 
Psilenchus 0 2133 2 2 
Rotylenchus fe) z 6 6 2 
Tylenchorhynchus 17 20 5 16 k W 7 bh 28 25 61 2h 
Tylenchus lo 12 #218 2 9 8 


4Number of samples in which each genus was found. 
b Percent of samples in which each genus was found. 


1 Scientific Article No. A540, Contribution No. 2680 of the University of Maryland Agriculture Ex- 
periment Station, Department of Botany. 
2 Assistant Professor of Plant Pathology, Graduate Assistant, and Graduate Assistantin Plant Path- 


ology, respectively. 
3 Christie, J. R., andV. G. Perry. 1951. Removing nematodes from the soil. Proc, Helminth. 


Soc. Wash, 18; 106-108. 
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Table 2. Plant-parasitic and possible plant-parasitic nematodes associated with « 
nonegrass forage crops in Maryland 


Host and Number of Samples 
Alfalfa Clover Lespedeza Grass- Grass- Grasse Total 


Genus Clover Alfalfa Vetch 
32 17 7 35 13 12 115 

op NP PN P YW 
Aphelenchoides 13 2 2 13 31 2 417 25 
Aphelenchus 22 71 UW & 2 29 18 SO 7 Sh 9 #75 72 
Criconemoides 0 2 6 3 
Ditylenchus 12 627 Rn is? 9 59 9 70 67 80 
Dorylaims 30 97 WU 8 7 #100 32 & 9 70 ll = 92 103 
Helicotylenchus 5 1 § 1 1 8 13 
Paratylenchus 5 3 18 ) 8 25 2 2 2 iF 2 
Pratylenchus 1l 35 & 4&3 39 38 2 17 38 
Psilenchus 2 7 z 3 i 2 9 
Rotylenchus 3 0 fe) 1 
Tylenchorhynchus 7 13 8 k7 1 wm wm 39 2 1 6 5O 38 
Tylenchus 8 2% 5 2 #3 43 10 28 oO 2 6% 26 
Xiphinema 46 52 2 12 a lh 19 53 9 69 3 25 50 


4 Number of samples in which each genus was found, 
b Percent of samples in which each genus was found, 


Table 3. Nematodes associatéd with cover, 
pasture, and forage crops in 


Waryland 
358 
Genus Samples 
pb 
Aphelenchoides 5 15.2 
Aphelenchus 2h7 47.1 
Criconemoides 7 1.9 
Diphtherophora 37 10.1 
Ditylenchus 255 59.3 
Dorylaims 301 81.8 
Helicotylenchus 28 75 
Hoplolaims 31 
Meloidogyne 2 0.6 
Paratylenchus Ls 12.2 
Pratylenchus 81 22.0 
Psilenchus 15 hel 
Rotylenchus 7 1.9 
Tylenchorhynchus 99 26-9 
Tylenchus 55 14.9 
Xiphinema 122 33.2 


@ Number of samples in which each genus was found, 
bPercent of samples in which each genus was found, 


185 
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Data accumulated on the occurrence of nematodes on grasses are summarized in Table 1. 
Xiphinema spp. occurred in 29 percent of samples and was the most frequently found genus of 
known plant parasites. The other common plant-parasitic forms were Tylenchorhynchus spp. 
(24 percent), Pratylenchus spp. (17 percent), Paratylenchus spp. (10 percent), and spiral 
nematodes, Rotylenchus spp. and Helicotylenchus spp. (8 percent), 

Pratylenchus occurred only 6 times in 85 wheat samples. This infrequency is in sharp 
contrast with the previously reported occurrence in Maryland4 and with other data presented 
in this paper. 

Nematodes associated with non-grass forage crops are listed in Table 2. Again, Xiphinema 
was the most frequently found plant parasite, having an incidence of 43 percent, Pratylenchus 
spp. and Tylenchorhynchus spp. both occurred in 33 percent of these samples, Paratylenchus 
spp. was the next most common form, found in 20 of 116 fields. 

Table 3 represents the total occurrence of each genus on the 368 samples reported in the 
first two Tables. The most frequently observed plant-parasitic genera were Xiphinema, Tylen- 
chorhynchus, and Pratylenchus,. 

Four genera which occurred in large numbers and may include predators, saprozoites, and 
fungus and bacteria feeders as well as plant parasites are Dorylaimus, Ditylenchus, Aphelen- 
chus, and Aphelenchoides. 

Since plant-parasitic nematodes were often found in large populations on these crops, inv- 
vestigations are planned to determine the seriousness of the problem. 


DEPARTMENT OF BOTANY, UNIVERSITY OF MARYLAND, COLLEGE PARK, MARYLAND 


4 Jenkins, W.R., D. P. Taylor, andR. A. Rohde. 1956, A preliminary report of nematodes found 
oncorn, tobacco, andsoybeanin Maryland, PlantDis. Reptr. 40: 37-38. 
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NEMAGON CONTROL OF ROOT-KNOT NEMATODE ON STRAWBERRIES! 


H. S. Potter and O, D. Morgan” 
Abstract _ 


Nemagon, a soil fumigant when used either in liquid at .4 and .8 gallons per acre or dry 
form 140 and 280 pounds of a 5 percent material per acre, gave good control of root knot, 
Meloidogyne hapla, on strawberries, variety Stelemaster, Both types of the material were ap- 
plied as the plants were side-dressed with fertilizer. No phytotoxic effects were noted. 


Introduction 


Minimizing nematode damage in strawberry plants has been a major problem for the Mary- 
land Eastern Shore nurserymen. The present use of the soil fumigants, D-D and EDB, has 
given good control, However, these compounds have certain disadvantages. Their highly phyto- 
toxic nature makes it necessary to treat in the fall, or at least 2 to 3 weeks before spring plant- 
ing. A pre-planting treatment does not necessarily stop infection of daughter plants by nema- 
todes introduced with the parent stock. This latter difficulty may be largely eliminated by a heat 
treatment of the parent stock, Furthermore, the high rate of treatment with D-D and EDB, the 
equipment, and labor involved plus the heat treatment makes it an expensive operation, The 
most desirable type of chemical treatment is one in which the material can be applied after 
planting without endangering the plants and at the same time have an extended controlling effect 
on the root-knot nematode population. Results from recent field tests using a new Shell Chemi- 
cal compound called Nemagon (1, 2-dibromo-3-chloropropane) offer some hope that such a treat- 
ment may be possible for the control of root knot on strawberry. 


Materials and Methods 


The tests were conducted during 1955 on unfumigated light sandy land near Salisbury, Mary- 
land. Preliminary examinations of the soil indicated it was heavily infested with many species 
of nematodes including the one responsible for root knot on strawberry (Meloidogyne hapla). 
Strawberry plants, variety Stelemaster, were used in the field tests. These were planted at the 
end of May in rows 42 inches apart. The experimental plot included 3 blocks, each with four- 
teen 60-foot rows. Randomized row treatments replicated once in each block included: Nemagon 
in a 5 percent granular form at the rates of 140 and 280 pounds per acre (Low dry and High dry, 
respectively); comparable applications of liquid Nemagon at .4 and .8 gallons per acre (Low wet 
and High wet, respectively) of active material diluted with a solvent Esso-Varsol and solvent 
alone. Guard rows were provided between treatments and blocks to prevent contamination, 

The granular dry material used is composed of inert attaclay particles on which the active 
compound is adsorbed, The particle size is about the same as that of medium coarsesand, The 
liquid Nemagon comes in a concentrated form but was used in the experiment at a dilution of 1 
part of concentrate to 19 parts of solvent. 

The treatments were applied when the plants received the first sidedressing of fertilizer, 

a month after planting. The dry material was pre-mixed with fertilizer (8-8-8) and the mix was 
applied in bands to a depth of 4 inches on both sides of the rows approximately 8 inches from the 
center. Liquid treatments were applied with a 3 gallon gravity feed dispenser mounted behind 
the fertilizer hopper so that a regulated amount of liquid could be directed into the furrows si- 
multaneously with the fertilizer. 

Following treatment there was no evidence of immediate or delayed toxic effect on the 
foliage from either the Nemagon or the solvent. On the contrary, the plants in the Nemagon- 
treated rows appeared to be more vigorous and to run more than the plants in either the solvent- 
treated rows or the check. However, it should be pointed out that the production of runners in 
general was poor for ‘ne entire plot as well as in the rows in the remaining portion of the field. 
This condition was probably due to the late planting schedule coupled with the effect of the very 
dry. hot weather during June and July. 


1 Scientific Article No. A542, Contribution No. 2682 of the University of Maryland Agriculture Ex- 
periment Station, Department of Botany, 


2 Instructor and Assistant Professor of Plant Pathology, respectively. 
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FIGURE 1. Root system of Nemagon- 
treated strawberries (D) and untreated control (A). 


The plots were harvested in mid-November. The data collected for each treatment included: 
a total count of daughter plants, the average fresh root weight of individual daughter plants, and 
the incidence of root-knot nematode infection in both daughter and mother plants based on the 
percentage of branch roots showing symptoms of root knot, The data on weight and infection 
were based on a 25 percent sample of the population, The presence of root-knot symptoms was 
determined with the naked eye. 


Results 


The results of an analysis of these data show that the Nemagon treatments produced more 
than twice as many daughter plants as did either the solvent treatment or the check, Differences 
between concentrations and the liquid and dry forms of Nemagon were not significant. Also, 
there was no signficant difference in the results between the solvent and the check (see Table 1), 

The data in Table 2 show that the fresh root weights of daughter plants from all treatments 
are signficantly higher than that of the check. No recognizable differences between the results 
of the Nemagon treatments occurred except in the case of low dry. This and the solvent treat- 
ment produced root weight significantly less than the other treatments. 

Perhaps, the most interesting results of this experiment appear in Tables 3 and 4, Here 


\\ 
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Table 1, Average number of daugh- Table 2. Average fresh root weight 
ter plants per row, of daughter plants. 
h 
Treatment No. of plants Treatment 
high dry 111 High dry 55 
High wet 103 High wet 5.9 
Low dry 116 Low dry 4.5 
Low wet 105 Low wet 5.5 
Solvent Solvent hel 
Check bh Check 3-1 
LSD at 5% level = 22.9 LSD at 5% level = .9 
LSD at 1% level = 32.6 LSD at 13 level = 1.2 
Table 3, Average number of roots Table 4, Average number of roots 
from mother plants show- from daughter plants show- 
ing root-knot symptoms. root-knot symptoms, 
Percent total 
Treatment reste infeeted Treatment Percent 
High dry 0.0 Righ ary 00 
High wet 020 High wet 00 
Low dry 261 
Low wet 0.0 0.0 
Solvent 34.5 18.3 
Check 2723 Check 15.0 


it can be seen that both daughter and mother plants growing in Nemagon-treated soil were free 
in almost every instance from root-knot symptoms, Only plants from thé low dry treatment 
showed symptoms, but the percentage was negligible as compared to the incidence of infection 
on plants from both the solvent treatment and the check. 


Discussion 


From the tests made, Nemagon, whether used as a liquid or as a dry granular material, 
is very effective in the control of raot-knot nematode of strawberries. The dry material is 
especially good to use because it can be mixed with fertilizer and side-dressed around the living 
plant. No effort was made to determine if other nematodes harmful to strawberries were 
present, It was noted that brown lesions of the type caused by the meadow nematode (Pratylen- 
chus sp.) were present on the roots in abundance on the untreated check plants with only a few 
lesions on roots of treated plants indicating possible control of other nematode forms, 
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VAPAM AND P.C.N.B, SOIL TREATMENTS FOR POTATO SCAB CONTROL! 


Harry C. Fink? 


Scab caused by Streptomyces scabies is one of the most prevalent disfiguring diseases of 
potato in Pennsylvania. Newer marketing practices, including washing and packaging in trans- 
parent bags, make it important that potato scab be controlled. These marketing methods 
emphasize appearance and today's discriminating shopper will reach for bags containing potatoes 
with unblemished skins. Recent reports (1, 3) that P.C.N.B. (pentachloronitrobenzene) has con- 
trolled scab led to an evaluation of that material under Pennsylvania conditions, In addition, a 
new soil fungicide, Vapam (sodium-N-methyl dithiocarbamate, dehydrate), was tested. 

A field of loam soil was infested with the scab organism according to the procedure out- 
lined by Houghland and Cash (2). One week after the inoculum was placed in the soil the chemi- 
cals were added as water solutions. Vapam (31%) was applied at rates of 25, 50 and 100 lbs. 
per acre and P.C.N.B. (75%) was applied at 25, 50, 75 and 100 lbs. per acre to the tri-repli- 
cated plots. The solutions were sprayed with a hand boom on the surface of the soil, which was 
immediately disked to assure complete incorporation of the chemicals in the soil. The plots 
were then sprayed with a boom type orchard sprayer to form a water seal at the surface. Two 
weeks later Katahdin potatoes were machine planted one foot apart in 36-inch rows. The plants 
received 6 sprays of zineb and DDT for control of insects and foliar diseases during the season, 


Table 1. Yield and severity of scab on Katahdin potatoes grown in artificially infested 
soil treated with pentachloronitrobenzene and Vapam. 


POUNDS CHEMICAL YIELD BU. SEVERITY OF SCAB 
PER ACRE PER ACRE AVERAGE 
P.C.N.B. 
25 196 
50 307 33.6 ** 
75 350 32.6 ** 
100 325 36.0 ** 
Vapam 
25 312 19.6 ** 
50 274 16.3 
100 a2. 10.3 ** 
Check 
0 259 48.3 


a 
L.S.D. .O1 11.90 
** si enificant at .01 level over check, 


1 Contribution No. 205 from the Department of Botany and Plant Pathology, Pennsylvania Agricul- 
tural Experiment Station; paper No. 2037 in the Journal Series. 
2 Associate Professor of Plant Pathology. 
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Yield and scab infection readings were taken from 40 row-feet located centrally in the plots. 
Severity of scab was recorded on the basis of percent of area of tuber surface affected by deep 
scab. Five categories were used. 1 = 1-10; 2 = 11-20; 3 = 21-40; 4 = 41-60 and 5 = 61-100 per- 
cent of the surface scabbed, These data were analyzed and are presented in Table 1. 


FIGURE 1. Potatoes grown in soil infested with Streptomyces scabies 
and treated with Vapam. A. 25 lbs. per acre, B. 50 lbs, per acre, C, 100 
lbs, per acre, and D, non-treated check. 
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Although plants growing in soil treated with P.C.N,.B, and Vapam produced higher yields 
than those growing in soil treated with no chemical treatment, this difference was not significant. 
The low yield of tubers in plots receiving 25 lbs. P.C.N.B. per acre is unexplained, If it were 
phytotoxicity, yields should be lower at higher rates of application. This trend is apparent in 
the yield of plots treated with varying amounts of Vapam. It should be stressed that this differ- 
ence was found not signficant when the data were subjected to the F test. 

Both P.C.N.B. and Vapam gave a highly significant degree of scab control, Though the 
degree of control of scab by P.C.N.B. tended to decrease when used at higher rates these dif- 
ferences were not signficant. In this regard the effect was the reverse with Vapam, with each 
increase in rate there was a corresponding increase in scab control. These differences are ap- 
parent in Figure 1. In addition, the control by Vapam at 50 and 100 pounds per acre was sig- 
nificantly better than that of P.C.N.B. at these rates. 

These data indicate that P.C.N.B. and Vapam resulted in control of potato scab under con- 
ditions exisiting during the course of this experiment. More testing is necessary but since there 
is widespread interest in potato scab control these preliminary results are presented. 
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CONTROLLING THE MILDEW DISEASE OF 
THE CULTIVATED MUSHROOML. 


B. B. Stoller, R. E. West, and J. F. Bailey 
Abstract 


A rapid laboratory procedure is described for selecting fungicides that inhibit the growth 
of the Dactylium mildew. The results of the laboratory procedure compare favorably with the 
results of field tests, especially for eliminating ineffective fungicides. Of the 32 chemicals or 
fungicides tested, Terraclor was found most satisfactory. Experiments with Terraclor in 
mushroom houses have shown that this fungicide can eradicate the Dactylium mildew even after 
the mildew is well established on the beds and, also, that it has a relatively long residual effect. 


INTRODUCTION 


The mildew fungus, Dactylium dendroides, is well-known to mushroom growers and has 
been described in detail by Beach (2). It grows over the casing soil after the soil has become 
permeated by the mushroom mycelium, as well as attacking and growing over the sporophores 
of the cultivated mushroom, Agaricus compestris. 

According to some investigators in the field of mushroom culture (3), the mildew diseases 
have become in some areas a greater menace than other pests. Fungicides commonly used in 
mushroom culture, zineb and hypochlorite, failed to control Dactylium mildew (3). Ina re- 
cently published procedure for controlling mushroom diseases with chlorinated water (1), it 
was found that the mildew disease could not be controlled with chlorine, 

With so many new fungicides available nowadays, it is difficult to make a selection of those 
that should be tested on the mushroom beds. A preliminary laboratory test for eliminating and 
selecting suitable fungicides is imperative. Fortunately, the growth response of the mildew 
fungus lends itself readily to a rapid laboratory test. 


LABORATORY PROCEDURE 


The procedure is simply to inoculate mushrooms with the mildew tissue and spores that 
are taken directly from the mushroom beds, In this way the host tissue remains the substrate 
and the virulence of the disease organism is not impaired, as it might be by pure culture, In 
this procedure pint jars or disposable plastic cups are fitted with a tray made of a square, wire 
cloth (the usual aluminum fly screen), This screen, is pushed down in the center so that the 
four corners of the square serve as a support, The tray is pushed down to one inch from the 
bottom of the container, and some water is added below the tray for humidification. (A piece 
of tissue paper might be placed over the tray screen to increase evaporation). Then a few 
washed, wet mushrooms from which the stubs have been cut off are placed on the screen tray 
and inoculated. The top of the container is covered with a sheet of polyethylene film, 0.001 
inches thick and fastened down with a rubber band. The polyethylene film permits an exchange 
of respiratory gases but prevents the escape of moisture; a humidity of 100 percent is desirable 
for rapid growth. The containers are incubated at about60° F.so that the mushrooms will not 
mature too fast. 

In a few days the mildew should have made a good initial growth. Then the water in the 
bottom of the container is poured off, and the mushrooms on the screen are sprayed with 50 
mls. of the fungicides at various concentrations. The usual atomizer is satisfactory for spray- 
ing, but in these tests an "oil-can" type sprayer fitted with a plastic atomizer nozzle was used 
(Fig. 1). The mushrooms are turned with a forceps in the course of being sprayed in order to 
reach every part of the tissue. The container is covered again and shaken thoroughly so that 
the mushrooms and other material on the screen are wetted from underneath also. The screen 
is raised, if necessary, to prevent it from coming in contact with the 50 mls. of liquid left in 
the boftom of the container after the spraying. The containers are incubated at 60° F, After 
48 and 72 hours observation is made for regrowth of the mildew fungus. Results are reported 
in Table 1, The identity of the mildew fungus as Dactylium was confirmed by a specimen sent 


1 Contribution of Research Laboratory, West Foods of California, Soquel, California. 
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Table 1. Effect of various chemicals in ppm on the Dactylium mildew. 


Parts per million 


NITRO AND/OR CHLORO BENZENES & PHENOLS 
Terraclor Pentachloronitrobenzene = + 
Dowicide A O-Phenylphenol, Na Salt 3 + 
Dowicide G Pentachlorophenol, Na Salt - + 
Dowicide G In distilled water - . 
Dowicide 7 Pentachlorophenol - + 
Fusarex Tetrachloronitrobenzene - + 
Sanocide Hexachlorobenzene - + + 
--- Cresylic acid - - - + 
“<< 2, 4 Dinitrophenol + + + 
Elgetol Na dinitro ortho cresylate + + + 
Pittsburgh 2, 4-dichloro-6-(O-Chloro- 
B-622 amilino)-S-Triazine + + + + 
SULFUR COMPOUNDS 
Nabam disodium ethylenebis 
(dithiocarbamate) 0 + + 
Zineb zinc salt of Nabam + + + 
Vancide 51 Na dimethyldithiocarbamate 
& Na 2-mercaptobenzothia- 
zole 0 + + 
Vapam Na N-methyl dithiocarbamate + 
AMMONIATING COMPOUNDS 
--- Ammonium hydroxide + + 
--- Urea - + + 
--- Methenamine - + + 
--- Dimethylamine - + + 
ANTIBIOTICS 
Acti-dione Cycloheximide - 
Fradicin --- + 
Terramycin --- 
PLANT GROWTH SUBSTANCES 
2,4D 2, 4-dichlorophenoxy acetic 
acid - + + + 
--- A-naphthalene acetic acid, 
Na salt + + * + 
--- Maleic hydrazide, Na salt - - + 
MISCELLANEOUS CHEMICALS 
Omazene Copper dihydrazin sulfate + + + 
Stauffer 
N-1045 --- + 
Perchloron Calcium hypochlorite = + + 
Cunilate Copper -8-quinolinolate 
#2472 (soluble) = + + + + 
Roccal Alkyl-dimethyl-benzyl- 
NH4CL + + 0 + + 
BTC " " " " re 0 + + 
Isothan Q-15 Lauryl isoquinolinium 
bromide + 
--- Formaldehyde - 0 + 


*Dactylium mycelium regrew, +; no growth, -; variable, 0. 


Concentrations calculated on active ingredients. 
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to Dr. T. T. Ayers of the U. S. Department of Agriculture. It is not ruled out, however, 
that other mildews might have been present also. 


EVALUATION OF FUNGICIDES BY LABORATORY PROCEDURE 


Terraclor and Dowicide A inhibited the growth of the mildew at the lowest concentration, 
namely, 50 ppm. Field tests with these fungicides will be discussed later. Several of the nitro 
and chloro derivatives of benzene and phenol, which are structurally similar to Terraclor, were 
also inhibitory, but at a higher concentration. Pentachlorophenol, commonly used in one form 
or another to spray bed boards and as a general disinfectant around mushroom houses, was 
only mildly inhibitory when dissolved in the usual tap water. A flocculent precipitate was 
formed in the stock solution when Dowicide G was dissolved in this water of medium hardness 
(hardness as CaCo3 -132 ppm, total dissolved solids 223 ppm). Apparently the insoluble calcium 
salt of pentachlorophenol is not as effective as the soluble sodium salt. 

The dithiocarbamates are one of the most widely used fungicides for spraying and dusting 
mushroom beds. Therefore, it is important to note that these chemicals are comparatively in- 
effective against the mildew. The fact that Vapam is highly inhibitory would indicate that the 
decomposition products of the dithiocarbamates are severely toxic to the mildew but that other 
dithiocarbamates, such as zineb or nabam, are insufficiently decomposed by or in the presence 
of the mildew to be toxic at low concentrations. The rapid volatilization of poisonous vapors 
arising when Vapam is diluted with water prevents its application on mushroom beds. But 
Vapam is being used in place of formaldehyde, chloropicrin, etc. to fumigate the casing soil 
before casing the beds. 

It was thought at first that the volatilization of ammonia was one of the important mecha- 
nisms for the inhibiting effects exhibited by chemicals with a nitrogen group, especially since 
volatile ammonia was initially observed with Terraclor. Forthermore, volatile ammonia was 
found to inhibit or delay the germination of the spores of other fungus diseases of the mushroom, 
namely, truffle, Mycogone and Verticillium (4). The volatilization of ammonia was easily 
detected by the phenol red-paper test (4) about 24 hours after spraying. In later tests, however, 
volatile ammonia was detected after spraying with chemicals that were not inhibitory. 

Of note in Table 1 is the fact that urea was inhibitory at 5,000 ppm, but not inhibitory at 
higher or lower concentrations, At 5,000 ppm volatile ammonia was strongly detectable, 
whereas slight, if any, ammonia was found at the other concentrations. For an explanation it 
might be supposed that urea was suitable as a substrate for microorganisms at a concentration 
of 5,000 ppm; or the tissue of the mildew or of the mushroom contained the enzyme which was 
able to decompose urea at this concentration. The obvious explanation for the inhibitory effect 
of methenamine is that the acid reaction of the mushroom or Dactylium tissue induced the de- 
composition of methenamine into ammonia and formaldehyde. 

The antibiotics tested were found non-inhibitory at an economic level. Plant growth sub- 
stances were not inhibitory at the usual low concentrations in which these substances exhibit 
their hormone-like effect. Of the other chemicals studied, it was disconcerting to find that the 
copper salts of hydrazine and quinol were relatively ineffective. It is interesting and signifi- 
cant to note that many of the chemicals employed by mushroom growers as disinfectants, such 
as pentachlorophenol, nabam, zineb, Elgetol, copper salts, hypochlorite and Roccal, were all 
relatively ineffective against the mildew. 


COMPARISON OF TESTS IN LABORATORY AND ON MUSHROOM BEDS 


In the initial phase of this investigation when no satisfactory control was available, con- 
siderable mildew was present on the beds. Accordingly, corresponding tests with some of the 
chemicals were made by spraying spots of Dactylium on the beds. The chemicals tested were 
zineb, nabam, chlorine, ammonia, Terramycin, Acti-dione, Dowicide A, and Terraclor, 

When spots of the mildew on the beds were dusted heavily with zineb, or sprayed with the 
highest concentrations of zineb or nabam as shown in Table 1, the mildew mycelium usually 
regrew within 48 to 96 hours. The mildew spots were dusted with a powder containing 15% cal- 
cium hypochlorite, as suggested in one of the references (3). In this case the mildew grew right 
through the dusted area. In the laboratory tests 14,000 ppm of available chlorine did not inhibit 
the growth of the Dactylium mycelium, even though the chlorine was volatilizing in the bottom of 
the container and surrounding the tissue with chlorine vapor (as detected by odor), At 14,000 
ppm the mildew mycelium grew more oppressed and slower than at half this concentration, So 
these results confirm the ineffectiveness of chlorine to inhibit Dactylium in the references cited 
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Table 2. Effect on yield when a suspension of mildew spores and Terraclor 
were sprayed on the surface of the soil at time of casing. 


Trays : Terraclor included : Yield 
Tray : inoculated : Trays with : Grams : ppm : Ibs, per 
no, : with ; Terraclor : per >: fa 
mildew : 18 lbs. : 7 weeks 
of soil : 
1 none none --- --- 1.5 
2 + + 1.0 100 eS 
3 + + 4.0 400 0.9 
4 + + 10.0 1, 000 0.1 
5 + none --- --- 1.0 
6 + none --- --- 1.5 
7 + none --- --- 0.9 
8 none + 4.0 400 0.7 
9 none + 10,0 1, 000 0.2 


a grams of 75% wettable powder. 


(1, 3}. 

Spots sprayed with al percent solution(10,000 ppm) of ammonia water usually remained clear 
of Dactylium for seven days or longer. Sometimes new spots of mildew were found a few inches 
from spots sprayed with the ammonia. Possibly the spores blown away by the pressure of the 
spray germinated later. Besides not being consistently inhibitory when sprayed on the beds, the 
odor of ammonia filled the whole house and made the room uncomfortable for the pickers, 

Growth of Dactylium on the beds was not prevented by spraying with 100 ppm of Terramycin; 
even at this concentration this is not an economical fungicide. Acti-dione sprayed on the beds 
was relatively effective at 200 ppm, but the number of tests was insufficient to draw conclusions. 
However, considering its toxicity and cost, Terraclor is preferable. 

Although both Terraclor and Dowicide A were inhibitory at 50 ppm in the laboratory tests, 
concentrations ten times as great were required to eradicate the mildew established on the 
mushroom beds. It is understandable that the mildew mycelium is below the surface of the 
casing soil, so that the fungicidal sprays are not accessible to all parts of the tissue as in the 
laboratory tests. Spray solutions of 500 to 1,000 ppm of Terraclor inhibited the recurrence and 
spread of the mildew for five weeks or longer. Dowicide A inhibited the regrowth of the Dacty- 
lium for only about ten days. Accordingly, Terraclor has a greater residual value, or is more 
toxic to spores of Dactylium than is Dowicide A. 

It may be concluded from the sampling of fungicides in the field tests that fungicides found 
ineffective by the laboratory procedure are also non-inhibitory inthe field tests. But for 
fungicides found effective in the laboratory tests, complementary tests on the mushroom beds 
are necessary in order to select the best fungicide for practice. 


EXPERIMENTS WITH TERRACLOR IN MUSHROOM HOUSES 


Experiments with Terraclor were conducted in the mushroom plant of West Foods of 
California in Soquel, California. Plots of 50 sq. ft. of bed space were sprayed with Terraclor 
in concentrations of 100, 250, 500, 1,000 and 2,000 ppm. While no records were kept of the 
yield, the plots were observed daily. The plots were sprayed after the mushrooms were picked 
off. The mushrooms which grew subsequently were not spotted or in any way impaired by the 
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spray. As far as could be observed, there was no decrease in yield, except possibly a small 
reduction at 2,000 ppm. In smaller plots, the mushrooms were sprayed directly with 500 and 
1,000 ppm; no spotting occurred. Mushroom beds dusted after the first break with 20% Ter- 
raclor powder at the rate of 1 lb. per 1,000 sq. ft. of space produced in some instances 2 lbs. 
of mushrooms per sq. ft. in five to seven weeks (cropping period). The mushroom spawn grew 
normally in houses where the bed boards were sprayed with 75 percent wettable powder of 
Terraclor at the rate of 1 lb. per 100 gallons of water (about 1,000 ppm), Accordingly, Ter- 
raclor is not toxic to the mushroom or spawn when these procedures are practiced. 

Experiments were also conducted by spraying Terraclor on the casing soil as shown in 
Table 2. Dactylium mycelium and spores taken directly from an infected bed were suspended in 
water. This suspension was used to spray the casing soil of trays having a surface area of 7 
sq. ft. Suspensions of the mildew were also mixed with various concentrations of Terraclor, 
as shown in Table 2, and then sprayed on the casing soil. Solutions of Terraclor without Dacty- 
lium were aiso used. The soil was sprayed immediately after casing the trays. 

The "pest house" where these tests were conducted was heated with a small gas heater, 

' The dry heat tended to dry the bed surfaces despite repeated watering. No Dactylium or any 
mildew was observed during the seven weeks the trays were cropped; presumably the dry at- 
mosphere was not conducive to the germination of the mildew spores, Another reason for lack 
of mildew growth may be that the trays were kept completely free of trash or stubs. Usually 
the mildew is discovered after the third or fourth break on small, "dry" pins, and then grows 
over normal mushrooms. Also, the insecticides concurrently tested in the ''pest house'' may 
have been toxic to the mildew spores. The mushrooms harvested from these trays were all of 
good quality and no spotting was observed. 

No conclusion can be drawn about the effect of Terraclor on mildew spores under these 
circumstances, since the mildew spores without treatment failed to germinate. But the data 
in Table 2 is of interest to show the effect of Terraclor on the yield of mushrooms. On the basis 
of the single test it may be stated, tentatively, that Terraclor, sprayed at the rate of 100 ppm 
immediately after casing the beds, will not decrease the yield. But when the rate is 400 to 1,000 
ppm, the yield will be reduced sharply. These results apply to spraying at the time of casing, 
and not to spraying after the mushroom mycelium has grown into the soil. 

In another test 50 and 100 ppm of Terraclor were mixed with the casing soil in a small 
cement mixer and then used to case 24 sq. ft. of bed surface. While no records were kept of 
the yields from these plots, there is little doubt that the crop was delayed and the yields re- 
duced even by mixing 50 ppm Terraclor with the casing soil. Relatively few mushrooms grew 
on these plots. So, from these results, Terraclor should not be mixed with the casing soil. 


) SUMMARY OF PRACTICES WITH TERRACLOR 

1, The bed boards may be sprayed with Terraclor (75 percent wettable powder) 
at the rate of 1 lb. per 100 gals, of water (1,000 ppm) before the beds are filled 
with compost, 

2. After the first break is picked off, the beds may be sprayed with 500 to 1,000 
ppm of Terraclor or dusted with 20% Terraclor at the rate of 1/2 to 1 lb. per 
1,000 sq. ft. of bed space. 

3. Immediately after casing the beds might be sprayed with Terraclor at the rate 
of 100 ppm. (Only one test as a basis for this practice). 

4. Spraying the soil immediately after casing with 400 ppm or more of Terraclor 
will result in a reduction in yield. 

5. The yield, apparently, is reduced by mixing as little as 50 ppm of Terraclor 
with the casing soil. 


These experiments with Terraclor were conducted with a peat soil containing 50 percent 
organic matter. These results and conclusions apply strictly to a soil of this nature. Whether 
these results are applicable to soil containing the usual 5 percent organic matter will have to 
be determined by actual tests. However, it seems reasonable to suppose that these results 
should apply for the practices after the first break of mushrooms. 

It might also be noted that water of medium hardness, as previously described, was used to 
dissolve the chemicals, except in the one instance referred to in Table 1. 
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SUSCEPTIBILITY OF SOME VEGETABLES TO STREPTOMYCIN INJURY! 


Robert B. Marlatt? 


Streptomycin is one of the antibiotics which promises to be an important means of con- 
trolling vegetable diseases. It is important, therefore, to know something of the relative 
tolerances of vegetables to streptomycin sulfate, a commonly used form of streptomycin, 

Fourteen types of vegetables were grown in the greenhouse and were subjected to sprays 
of three aqueous solutions of streptomycin sulfate (Merck & Co.) at concentrations of 1:1, 000, 
1:100, and 1:25. Du Pont Spreader-Sticker was added to the solutions before spraying. 

Pot-grown plants were sprayed after they had acquired several true leaves; all were vig- 
orously growing, young plants. Three plants of each vegetable were sprayed once with each 
concentration. For each vegetable there were control plants which received no streptomycin. 
The spray was applied with a small household type hand-sprayer until spray began to drip from 
all of the leaves. 


Table 1. Foliar symptoms of streptomycin sulfate spray injury on vegetables. 


Vegetable Variety Symptoms After Spraying With Various Concentrations ® 
1:1000 1:100 1:25 Control 
Bean Pinto ce) Slight Chlorosis Slight Chlorosis 0 
Cabbage Golden Acre ie) Slight Chlorosis Moderate Chlorosis 0 
Cantaloup PMR 45 te) Slight Chlorosis Moderate Chlorosis 0 
Celery Utah (0) Slight Chlorosis Severe Chlorosis 0 
and Stunting 
Eggplant Black Beauty 0 Slight Chlorosis Moderate Chlorosis 0 
Lettuce Great Lakes 0 0 Slight Chlorosis 0 
and Stunting 
Pea Pacific Freezer 0 0 
Pepper Anaheim 0 0 
Potato Red Pontiac Slight Chlorosis Moderate Chlorosis Moderate Chlorosis 0 
Radish Early Scarlet Globe Slight Chlorosis Moderate (hlorosis Severe Chlorosis ie) 
and Stunting 
Spinach Prickly Winter ce) 0 Slight Chlorosis fe) 
Sweet Potato Porto Rico 0 10) Slight Chlorosis 0 
Tomato Improved Pearson 0 10) Moderate Chloresis 0 
Watermelon Peacock 0 0 0 0 


2 Slight Chlorosis - Scattered chlorotic spots where droplets had remained on the leaves. 
Moderate Chlorosis - Chlorotic spots frequently coalesced, leaf margins often chlorotic, 
Severe Chlorosis - Some leaves entirely yellow or white. 


1 Arizona Agricultural Experiment Station Technical Paper No. 381. 
2 Assistant Plant Pathologist, University of Arizona Agricultural Experiment Station, Mesa. 
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During the experiment, greenhouse air temperatures varied from 55° to 95° F and, al- 
though no records were made of humidity, the air was quite dry if compared to greenhouse 
conditions in more humid regions. Because of the low humidity it is possible that the antibiotic 
was not absorbed as completely as it would have been had the spray droplets not dried so 
readily. 

The results, which are shown in Table 1, indicate that celery and radish were especially 
susceptible to streptomycin injury; Anderson and Nienow (1) also found radish to be severely 
injured by streptomycin. Peas, peppers, and watermelons were apparently very tolerant to 
the streptomycin spray. The tolerance of peppers might be explained by the fact that Crossan 
and Krupka (2) were able to detect no antibiotic in washed pepper leaves which had previously 
been sprayed with a 500 ppm solution of Agrimycin (15% streptomycin). 

In most instances plants exhibited their severest symptoms in 6 to 8 days after being 
sprayed. Most of them recovered promptly. However, celery, radish, and lettuce were slow 
to recover from the 1:25 spray. The radish plants were still stunted and somewhat chlorotic 
one month after application of the spray. Celery showed stunting and chlorosis for about 20 
days after which it regained its green color but the sprayed leaves remained rugose. 

Although there were slight differences between the three plants of one vegetable which 
were sprayed with one of the streptomycin concentrations, they were not nearly as great as 
those differences caused by the variation in concentrations. 
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RESULTS OF WILDFIRE TEST DEMONSTRATION 
CONTROL TREATMENTS WITH STREPTOMYCIN SULFATE 


G. N. Rhodes, R. P. Mullett, and J. N. Matthews 


Summary 


As a preventative control for wildfire the 100 ppm streptomycin spray solution was superior 
to the standard copper drench method. The 100 ppm spray solution did not prevent wildfire in- 
fections in all beds. The 0.2% dust at 1 1/2 lbs. per 9 x 100 foot bed apparently had some effect 
on retarding infection but did not prevent it in all beds. 

In eradication demonstrations, a 200 ppm spray solution of streptomycin sulfate, used on 
beds with natural infections, eradicated all visible active wildfire. The 0.2% dust eradication 
treatments were slightly less effective than the spray eradication treatments. 

Some plants in five of the 11 eradication demonstration beds showed a bleached appearance. 
The combination of factors causing this bleaching is unknown; however, plants so affected grew 
out of the condition, The preventative streptomycin spray greatly accelerated the growth of 
algae in the Monroe County bed. A standard copper drench controlled the algae. No attempts 
were made to evaluate possible control effects on tobacco blue mold and anthracnose which ap- 
peared in some of the beds. It had to be pointed out to growers that, although the antibiotic 
spray prevented or eradicated wildfire, it would not bring about the resurrection of the dead 
plants or injured leaf tissue, 


Streptomycin sulfate as a control measure for wildfire (Pseudomonas tabaci) in tobacco 
plant beds was very promising according to the work done by Heggestad and Clayton (1) in 1954 
and Kirby (2) in 1955. In order to gain information about the practical use of this material, 
demonstration tests were conducted with 18 growers in 16 counties in Tennessee in 1955. The 
spraying powders and dusting materials were supplied by the American Cyanamid and the 
Charles Pfizer chemical companies. 


Wildfire Preventative Demonstration Tests 


The value of streptomycin sulfate as a preventative method for wildfire control was tested. 
It was used alongside the standard method of control, a drench of 50% tri-basic copper used at 
the rate of 3/4 pounds in 25 gallons water and applied with a sprinkling can. A check area also 
was maintained in each treated bed. The beds were not inoculated with the wildfire organism 
and the wildfire that appeared in the demonstration beds occurred through natural infection. 

Nine of the seventeen 9 x 100 foot beds were divided into three 9 x 33 1/3 foot sections. 
One-third of each bed was treated with a 100 ppm spray solution of a 15% streptomycin sulfate, 
one-third with the copper drench and one-third was left as a check. The other eight beds were 
divided into four 9 x 25 foot sections. One-fourth of each bed was treated with the 100 ppm 
solution of 15% streptomycin sulfate, one-fourth with 0.2% (2000 ppm) streptomycin dust, one- 
fourth with the copper drench, and one-fourth was left as a check. The arrangement of treat- 
ments in the beds varied from bed to bed. 

The sections treated with tri-basic copper were treated weekly for three weeks, the first 
application being made immediately after the plants were up. One week after the first tri-basic 
copper treatments had been made, weekly applications of streptomycin spray and dust were 
begun and continued for four weeks. The streptomycin spray was applied directly on the plants 
at the rate of 10 gallons per 9 x 100 foot bed, and the 0.2% dust at the rate of 1 1/2 lbs. per 
9 x 100 foot bed. 

Wildfire appeared in seven of the seventeen check sections, four of the seventeen tri-basic 
copper sections, two of the eight streptomycin dust sections and two of the sixteen streptomycin 
sulfate spray sections. With one exception, the wildfire originated in the check or copper sec- 
tions and spread into the streptomycin sections. The one exception wag in Smith County where 


Heggestad, H. E., andE. E. Clayton. 1954. Control of wildfire with streptomycin hate. 

Plant Dis. Reptr. 38: 661. 

2Kirby, R.S. 1955. Control of tobacco wildfire with streptomycin preparations. PlantDis, Reptr. 
39: 14, 
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Table 1. Results of wildfire preventative demonstrations - 1955. 


Location of Extent of Wildfire Observed in Treated Plots and Checks 


(1) 
(2) Anthracnose developed in all sections. 
(3) Blue mold was severe in copper and check sections. 


3 


Plant Fed : Streptomycin : Streptomycin : Tri-Basic : Check 
(County) : Spray - 100 ppm _: Dust - 0.2% =: Copper Drench :(No treatment) 
Blount None Not used None None 
Loudon Trace Not used Severe Severe 
Monroe (1) None Not used None None 
Polk None Not used None Trace } 
Jefferson None None None Trace ms 
Knox None None None None f 
Grainger None Trace Light Licht ae 
Grainger None None None Trace 
Trousdale None None None None 
Robertson (2) None None None None 
Marshall Light Not used Severe Severe 
Wilson None Not used None None 
Smith Not used Severe Severe Severe 
Smith None Not used None None 
Maury None None None None 
Williamson None Not used None None 
Cheatham (2) None Not used None None 
Trace = less than 5 percent of plants infected 
Light = from 5 to 20 percent of vlants infected z 
Severe = Over 20 percent of plants infected = 
1) Algae was severe in the section sprayed with streptomycin sulfate. 3 
2 
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Table 2. Results of wildfire eradication demonstrations - 1955. 


Location of :Degree of infestation : : 

Plant Bed sat the beginning of : No. of : Observations 

(County) : treatments : treatments : 

Blount Slight 3 No visible active wildfire 
after second treatment. 

Loudon Severe 4 No visible active wildfire 
after third treatment, 

Roane Severe 4 No visible active wildfire 
after third treatment. 

Grainger® Severe 4 Trace of wildfire still 
remained in dust section after 
the fourth treatment. Section 
of bed sprayed appeared to be 
free of wildfire after fourth 
treatment, 

Marshall Severe 2 No visible active wildfire after 
two treatments. 

Smith® Severe in dust section. 3 No visible active wildfire in 

Light in spray section. sprayed section after one 
treatment, in dust section with 
three treatments. 

Williamson® Severe 3 No visible active wildfire 
after two treatments in each 
section. 

Maury® Slight 2 No visible active wildfire after 
first treatment. 

Maury Severe 2 No visible active wildfire 
after second treatment. 

Sumner Slight 2 No visible active wildfire after 
two treatments. 

Trousdale Severe 2 No visible active wildfire 


after two treatments. 


“neds divided in two sections, one-half sprayed, the other half dusted. 

Plants from the first four beds in this table were taken to the laboratory 

one week after last treatment and examination showed them to be free internally 
of wildfire bacteria. 


wildfire originated in the streptomycin dust section, 


Wildfire Eradication Demonstration Tests 


To test the value of streptomycin sulfate in controlling wildfire after appearance of the 
disease, eleven wildfire-infested beds in ten different counties were treated. Four of the 
eleven beds were divided into two sections, one-half was treated with the 200 ppm spray at 
the rate of 10 gallons per 9 x 100 foot bed and the other half with the 0.2% (2000 ppm) strepto- 
mycin sulfate dust at the rate of 3 lbs. per 9 x 100 foot bed. The other seven beds were entirely 
sprayed with the 200 ppm streptomycin sulfate spray at the rate of 10 gallons per 9 x 100 foot 
bed. 


AGRICULTURAL EXPERIMENT STATION, UNIVERSITY OF TENNESSEE, KNOXVILLE, 
TENNESSEE 
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PROGRESS IN THE CONTROL OF BACTERIAL 
SPOT OF PEPPER IN SOUTH FLORIDA! 


R. 3. Cox 
Abstract 


Control of bacterial spot was obtained consistantly with streptomycin and/or neutral cop- 
per formulations. An additive effect was noted when these materials were used together. 
Other materials gave no control of bacterial spot but appeared to be compatible with strepto- 
mycin. 


Preliminary work in Delaware (4) in 1953 indicated that field control of bacterial spot of 
pepper (Xanthomonas vesicatoria (Doidge) Dows.) might be possible through the use of the anti- 
biotic, streptomycin: Subsequent work at the Everglades Experiment Station has been directed 
toward further clarification of this point. This is a report on the more cursory phases of this 
investigation, 


MATERIALS AND METHODS 


Except where otherwise indicated, materials were applied with a special spray rig (5) 
delivering 300 lbs. pressure. Number 3 orifices were used in Meyers Jumbo nozzles. De- 
pending on the size of the plants, the output in gallons per acre ranged from 60 to 100, With 
one exception, replicated plots comprised of single 50-foot rows were used, California Wonder 
or Early Cal Wonder were the varieties used, 

Due to its growth habit, pepper is a difficult crop to score accurately for foliar diseases, 
New growth can obscure the overall picture in two week's time. This problem can be partially 
overcome by showing disease indices on different dates and/or by recording defoliation and 
plant vigor. Both methods are used here, The standard 0-11 score card was used throughout 


(7). 
EXPERIMENTAL RESULTS 


A demonstrational type test was set up in the Devil's Garden area in the spring of 1954. 
The primary purpose was to determine if biweekly applications of streptomycin would adequately 
control the disease, as had been reported in Delaware (4). Materials were applied witha 
commercial spray rig on 1/4-acre, replicated plots. Conditions were very favorable for dis- 
ease development throughout this test. Results are shown in Table 1. 

Although an appreciable degree of control was obtained, it was apparent that biweekly ap- 
plications would not provide adequate protection even at high dosages. It also appeared that 
Triton B-1956 would not increase the efficiency of streptomycin. 

A more extensive test was set up at Canal Point in the fall of 1954. Transplants taken 
from a severely diseased bed were set out October 1. Conditions were ideal for disease devel- 
opment during the following two weeks. Consequently many of the plants (75 percent in the 
check plots) were killed by bacterial spot infection. After October 15, conditions were less 
favorable for the disease so that all the plots gradually "grew out", Twelve spray applications 
were made between October 4, 1954 and January 1, 1955. These were applied at weekly in- 
tervals except during rainy periods when the plots were sprayed twice weekly. 

The pepper veinbanding virus (8) was inadvertantly introduced into the plots in some of the 
transplants, This disease spread rapidly resulting in 100 percent infection within two months 
time, seriously affecting yield. This should be borne in mind when interpreting yield data in 
Table 2. 

An examination of Table 2 will reveal the following points of interest: 


(a) Agrimycin 100 showed a degree of control at concentrations of 100 ppm or 
higher. Effectiveness seemed to increase with increased concentrations up to 
600 ppm. 


1 Florida Agricultural Experiment Station, JournalSeries No, 477. 
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Table 1. Disease severity as affected by biweekly sprays of streptomycin. 
Devil's Garden, 1953. 


Concentration Disease Severit; 


Treatment ® of streptomycin 3/29 44/26 33 
check 7 10 
Agrimycin 100 500 ppm 3 4 3 5 

" + Triton B-1956 500 ppm 4 5 3 5 
Agrimycin 100 250 ppm 4 6 6 7 

" + Triton B-1956 250 ppm 3 5 6 7 


4 Agrimycin 100 consists of 15% streptomycin in the sulfate form and 1. 5%oxytetracycline. 
Triton B-1956 was usedat the rate of 2 ounces per 100 gals. Sprays were applied on March 29, 
April 12, and April 22. 


(b) Both neutral coppers gave an appreciable degree of control, with Copper 
A appearing to be slightly more effective than tribasic copper sulfate. 

(c) Agrimycin appeared to be compatible with copper formulations, There 
was an indication of an additive effect between streptomycin and copper from the 
standpoint of disease control, particularly at the higher levels. 

(d) A positive correlation between disease control and yield was noted al- 
though there were exceptions, presumably owing to the action of the veinbanding 
virus. 


Another test was designed in 1955 to gain further information on the additive effect of 
streptomycin and copper, and to determine if Agrimycin was compatible with certain other 
fungicides, 

Twenty-one applications of materials were made between January 25 and June 8 at approx- 
imately weekly intervals. Yield records were not obtained because of the severity of the vein- 
banding virus. Disease control data are presented in Table 3. 

Control of bacterial spot with streptomycin and with copper was again demonstrated, as 
was their additive effect when used together. The Merck "Type A" material appeared to be 
less effective in this test than other formulations. 

Although none of the fungicides tested, except those containing copper, demonstrated any 
disease control, all appeared to be compatible with streptomycin, This is of importance for 
two reasons: first, when control of foliar diseases of both bacterial and fungus origin occurring 
simultaneously is desired; secondly, because of the possible additive effects to be derived in 
the case of fungus diseases, such as the downy mildew, which are controlled to a degree by 
streptomycin (6, 1, 9). This effect has been shown already between copper and streptomycin 
for downy mildew of cucumber (1) and lima bean (9), If the effect is purely additive with no 
synergism occurring (3), similar results might be expected between streptomycin and the car- 
bamates and other fungicides. 


DISCUSSION 
The data presented here confirm previous work that field control of bacterial spot with 


streptomycin foliar sprays is possible. They suggest, moreover, that a prevention rather 
than an eradication program would be the desirable approach; also, that at least weekly applica- 
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Table 2. effect of streptomycin and copper on disease severity and yield. 
Canal Point, 1953-54, 


Treatments® Concentration? Disease Severity Yield 
11/18 12/13 (lbs. ) 

Check oe 3 6 19 
Azrinycin-L00 100 ppm 2 4 ah 
" 200 " 1 3 31 
hoo 1 2 29 
" 600 " 1 1 26 
" 800 " 1 1 27 
" 1000 " 1 2 27 
Copper A 2 lbs. 2 3 26 
" lbs. 2 3 25 
Tribasic Copper Sulfate (TBCS) 2 lbs. 2 4 25 
lbs. 2 22 
Agrimycin 100 plus Copper A 50 ppm’plus 2 lbs. 3 3 27 
" 50 ppm plus lbs. 3 3 25 
n 100 ppm plus 2 lbs. 2 3 28 
" 100 ppm plus § lbs. 2 2 23 
" 200 ppm plus 2 lbs. 2 2 26 
" : 200 ppm plus § lbs. 2 1 27 
Agrimycin 100 plus TBCS 50 ppm plus 2 lbs. 2 4 19 
" 50 ppm plus ) lbs. 2 3 28 
" 100 ppm plus 2 lbs. 2 3 21 
" 100 ppm plus lbs. 2 2 29 

* 200 ppm plus 2 lbs. 1 2 26 a 

" 200 ppm plus lbs. 1 2 27 


@ Active ingredients of materials listedare as follows: Agrimycin 100, see footnote "a" 
Table 1; Copper A, calciumcopper chloride; Tribasic Copper Sulfate, basic copper sulfate. 
b Shown as parts per million (ppm) or as lbs, per 100 gallons. 


— 
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Table 3. Effect of various materials alone and in mixture on control of bacterial 


spot. Everglades Experiment Station, 1955, 
Leaf Defoli- Vigor 
Treatment Concentration” Spot ation 
4/22 4/27 6/10 
Check _—------- 6 8 5 
Agrimycin 100 200 ppm 3 3 9 
Merck STD is 3 4 8 
" 4 5 6 
" Type aA 5 5 6 
Tribasic Copper Sulfate (TBCS) 2 lbs. 4 5 8 
" 4 lbs. 3 4 8 
Zerlate 2 lbs. 6 7 5 
Dithane M-22 134 lbs. 5 8 5 
Dithane 2-78 2 lbs. 5 6 6 
Orthocide 50-W 2 lbs. 5 7 5 
Dithane D-15 plus Zinc Sulfate 2 qt. - 3/k lbs. 6 8 5 
Silver salicylate 1 qt. 5 8 5 
Agrimycin 100 plus TBCS 200 ppm. = 2 lbs. 2 i 10 
200 ppm. - lbs. 2 a2 
Agrinycin 100 plus Zerlate 200 ppm. - 2 lbs. 3 3 9 
Agrimycin 100 plus Dithane M-22 200 ppm. = 1} lbs. 4 3 8 
Agrimycin 100 plus Dithane Z-78 200 ppm. - 2 lbs, 4 3 9 
Agrimycin 100 plus Orthocide 200 ppm. - 2 lbs. 4 3 7 
Agrimycin 100 plus Nabam-Zinc sulfate 200ppm. - 2 qts. 3/k lbs. 3 9 
Agrimycin 100 plus Silver salicylate 200ppm. -1 qt. h 4 7 


@ Active ingredients of materials listedareas follows: (See footnote ''a"' Tables 1 and 2): STD, 

10% streptomycin sulfate; STB, 10%streptomycin sulfate; Type A, 29.8%streptomycin sulfate; 
Zerlate, 65% ziram; Dithane M-22, 70% maneb; Dithane Z-78, 65% zineb; Orthocide 50-W, 50% 
captan; Dithane D-14, 19%nabam. 


b Shownas parts per million (ppm) or amount in 100 gallons. 
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tions are necessary under south Florida conditions, 
Although the additive effect of streptomycin and copper would bear further examination, 


the practical implications of this combination could be considerable. 
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A NEW DISEASE OF CORN CAUSED BY CURVULARIA MACULANS! 


R. R. Nelson? 


During the summer of 1955, Curvularia maculans (Bancroft) Boedijn was isolated repeat- 
edly from lesions on corn leaves throughout the Coastal Plain of North Carolina and Georgia. 
The fungus was associated frequently with Helminthosporium maydis Nisikado & Miyake, causal 
agent of southern leaf blight, but more often pure cultures of C. maculans were obtained from 
lesions distinctly different from those of H,. maydis. Lesions similar to those observed in the 
field were produced on corn inbreds and hybrids in the greenhouse by inoculations with spore 
suspensions of C. maculans and the fungus was recovered in pure culture. 

The pathogen attacks leaves and leaf sheaths in all stages of development of the corn plant. 
Symptoms first appear on corn leaves as minute straw-colored lesions, 1-2 mm, in length, and 
usually limited laterally by the leaf veins. Individual lesions seldom are more than 5-7 mm. 
long; however, lesions may coalesce to form necrotic areas a centimeter or more in length. 
Individual lesions frequently are surrounded by a reddish brown margin (Fig. 1). 


FIGURE 1. Symptoms caused by 
Curvularia maculans on leaves of corn from 


greenhouse inoculations. 


1 Cooperative investigations of the Field Crops Research Branch, Agricultural Research Service, 
U. S. Department of Agriculture and the North Carolina Agricultural Experiment Station. 

2 Plant Pathologist, Field Crops Research Branch, Agricultural ResearchService, U. S. Depart- 
ment of Agriculture and Assistant Professor of Plant Pathology, North Carolina State College. 
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Isolates of the pathogen from North Carolina and Georgia have been compared with cultures 
of Curvularia maculans received from the American Type CultureCollection, Washington, D. C., 
and from the Centraalbureau voor Schimmelcultures, Baarn, Holland. The European culture 
was identified by Boedijn, who erected the genus Curvularia in 1933 (1). The isolates of Cur- 
vularia from North Carolina and Georgia appear to be identical with C, maculans. The cul-_ 
tures of C. maculans from Washington and from Holland produce symptoms on corn similar to 
those described for isolates from North Carolina. No previous report describing C. maculans 
as a plant pathogen has been found in the literature. 


Literature Cited 


1. Boedijn, K. B. 1933. Ueber einige phragmosporen Dematiazeen. 
Bull. Jardin Botan. Buitenzorg, Ser. 3, 13: 120-134, 
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A NEW GALL DISEASE OF THE CULTIVATED HIGHBUSH BLUEBERRY! 


Bert M. Zuckermann and John S, Bailey 
Abstract 


The syndrome of a new disease of the cultivated highbush blueberry is described. The 
disease is characterized by gall formation on the roots and stems, and basal stem cankers. 
The disease has been observed in only one field in eastern Massachusetts. Blueberries of 
the Pioneer, Cabot, and Wareham varieties are very susceptible; the Jersey, Rubel, and 
Dixi varieties appear highly resistant. Of 350 bushes of the susceptible varieties, 254 have 
been affected during the past three years, and of these 121 were dead in the fall of 1955. The 
nature of spread in the field and preliminary inoculation studies indicate the infectious nature 
of the disease. The cause of the disease has not yet been determined. 


This paper describes a root and branch disease of the cultivated highbush blueberry and 
presents evidence that the syndrome of this disease is of different nature than the syndromes 
of other diseases which occur on the highbush blueberry. Since the root galls distinguish this 
disease from other gall diseases which affect the highbush blueberry, the disease is hereafter 
referred to as the root-gall disease. 

The root-gall disease was first observed by the authors in the spring of 1955 near Free- 
town, Massachusetts, in a 3/4 acre field interplanted with the Cabot, Pioneer, Wareham, 
Rubel, Jersey, and Dixi varieties. The first three varieties were affected by the disease and 
the last three appeared to be resistant. This planting was 14 years old and contained approx- 
imately 770 bushes. Of a total of 350 bushes of the susceptible varieties, 254, or 73 percent, 
either died or showed symptoms of the disease during the past three years. The grower first 
observed symptoms of the disease in the field during the 1953 growing season. One row which 
contained 70 Cabot and Pioneer bushes had declined since that time so that by 1955 only 12 of 
these bushes were alive, and all 12 were diseased. 


Symptoms 


The symptoms of the root-gall disease occur on all woody portions of the bushes, 

Galls were found on the main roots and fibrous roots of all 18 affected plants which were 
dug and examined. Bushes which exhibited severe branch symptoms had roots which were 
heavily galled. Galls were not numerous on the roots of plants which had light branchsymptoms, 
Galls were of two types: (1) white and coriaceous and (2) dark-brown, woody, and covered 
with bark (Figure 1, A). The white, coriaceous galls were interpreted as being young galls 
and the dark, woody galls as being old ones. 

Basal cankers occurred on one to three branches of 114 of the diseased bushes (Figure 1, 
B). Occasionally these cankers extended up the affected branch 12 to 18 inches from the ground 
line. Woody galls were associated with the cankers on seven of the diseased bushes (Figure 
2, A). Many of the cankers were partially calloused over, indicating that the diseased branches 
may not die rapidly. Examination of dead branches which showed evidence of cankers indicated 
that death of the branches was not the result of a girdling action of the canker. 

Small branch galls were frequently associated with the fruiting twigs (Figure 2,B). These 
galls occurred at the base of the fruiting twig and appeared to emanate from a hypertrophy or 
hyperplasia of elements associated with the fruiting bud. 

Five plants, each having only one branch affected by the disease, were tagged in the spring 
of 1955. Affected branches bore few flowers and the leaves were of smaller size than those of 
healthy branches. Most of the flowers on diseased branches did not set fruit and those which 
set produced small, shrivelled fruit. By the fall of 1955 all of the tagged plants had one to 
several of the main stems killed. On two bushes, three of the four main stems were dead and 
the remaining stem was judged to be of very low vigor. 

A survey of the field revealed that of 350 plants of the three susceptible varieties 96 showed 
no above-ground symptoms, 121 were dead, and 133 showed branch symptoms. Of the 133 


1 Contribution No. 1039 of the University of Massachusetts, College of Agriculture Experiment 
Station, Amherst, Massachusetts. 
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FIGURE 1. Symptoms of the root-gall disease of blueberries, 
A. Woody galls on roots (x about 3/4). B. Basal cankers (x about 
3/8). 


plants with branch symptoms, 114 had basal stem cankers and 79 had branch galls. Neither 
branch galls nor stem cankers were evident on two of the 18 plants dug, examined and found to 
have galls on their roots. Therefore, it is possible that some of the plants recorded as healthy 
on the basis of branch and stem symptoms may have had root galls. 


‘ Spread in the Field 


As the disease spread along rows of susceptible bushes, successive plants in the row be- 
came affected and died. Progress of the disease along a row was halted when a bush of one of 
the resistant varieties was reached. Since root grafts were not observed between any of the 18 
plants which were dug and examined, it is probable that the disease was spread through the field 
on pruning tools or through the soil. 

The nursery from which all of the plants in this field were obtained was carefully examined 
for evidence of the disease but none was found, Fifteen of the largest blueberry plantings in 
eastern Massachusetts were also inspected but no root-gall diseased bushes were found. 
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FIGURE 2. Symptoms of the root-gall disease of blueberries. 
A. Woody galls associated with basal canker (x about 3/8). 
B. Galled stems (X) of root-gali-diseased blueberries and galled 
stems (Z) of crown-gall-diseased blueberries (x about 3/4). 
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Laboratory and Field Studies 


In June, 1955, studies to determine the nature of the root-gall disease were initiated, 
Freshly collected, young galls were placed in distilled water and ground in a Waring Blendor, 
The water which contained the ground gall material was then injected by hypodermic inoculation 
into a branch of a Cabot blueberry and a branch of a Pioneer blueberry. These bushes were 
located at the Cranberry Experiment Station, East Wareham, Massachusetts, The leaves on 
the inoculated branches wilted three to five weeks after inoculation. By September, 1955, these 
branches were dead. The stem adjacent to the inoculated stem of the Pioneer bush also died 
during the summer of 1955. Gall and canker symptoms did not occur on the affected branches. 
The roots have not been examined for root galls since it is desired to observe these bushes 
through another growing season. 

Isolation of pathogenic organisms from root and stem galls has been attempted. Several 
suspect organisms have been isolated from the galls but they have not been thoroughly tested 
for pathogenicity. 

Histological sections of four young root galls were examined and neither fungus hyphae nor 
nematodes were found in the internal portions of the galls. The internal anatomy of the galls 
indicated that during the period of abnormal proliferation portions of the primary root cambium 
were disrupted, resulting in the whirling and distortion of the root elements. No evidence was 
found of hyperplasia of the root cells. 

Workers attached to the Agricultural Research Center, Beltsville, Maryland2, have ex- 
amined galled roots for the presence of nematodes. They report that Xiphinema larvae and 
Tylenchorhynchus spp. were present in small numbers. In their opinion these nematodes had 
no connection with the symptoms of the root-gall disease, 

Other experiments to determine the cause of the root-gall disease are in progress. 


Literature Review and Discussion 


A comparison of some of the symptoms of crown gall and the symptoms of those diseases 
which cause gall formation on the roots of the cultivated highbush blueberry with the: symptoms 
of the root-gall disease, supports the assumption that this is a new and different disease, 

Nocardia vaccinii Demaree & Smith, an actinomycete which caused gall formation on the 
roots of blueberry, has been reported by Demaree and Smith (3). They reported that the galls 
occurred only rarely on the roots. The actinomycete disease is characterized by bud prolifera- 
tion. This type of overgrowth has not been observed on root-galled bushes. 

Recently, a root-knot nematode has been found on blueberry roots in North Carolina (4). 
Goheen is of the opinion that the galls found on blueberry roots in Massachusetts were not 
caused by root-knot nematodes”. This opinion was based on differing morphology of the galls 
in these two diseases and the absence of root-knot nematodes in the material which he exan ined. 

Crown gall of blueberry (Agrobacterium tumefaciens (E. F. Sm. & Towns.) Conn) is in 
some ways similar to the root-gall disease. The blueberry varieties most susceptible to crown 
gall, Pioneer and Cabot, are highly susceptible to the root-gall disease, The pattern of spread, 
of successive susceptible plants in a row becoming affected, also appears to be the same for the 
crown-gall and root-gall disease. 

The crown-gall disease, as described by Demaree and Smith (2), does not exhibit several 
of the symptoms of the root-gall disease. Demaree and Smith stated that galls were never ob- 
served on the root system of crown-galled plants. The authors have dug and examined five 
plants having typical crown-gall symptoms and did not find galls on the roots of any of these 
plants. 

A further difference between these diseases is that galls which were formed on the branches 
of root-galled plants did not resemble those produced on branches by the crown-gall organisms 
(Figure 2, B). Galls produced by the crown-gall organism were larger than those formed in the 


2 The authors wish to thank Dr. Austin Goheen, Plant Pathologist, Section of Fruitand Nut Crops, 
Horticultural Crops Research Branch, U.S. Departmentof Agriculture, andMr, AlbertL. Taylor, 
Nematologist, Section of Nematology Investigations, U. S. Departmentof Agriculture, Beltsville, 
for their help in examination of diseased roots for nematodes and for their kind permission to cite 
personal correspondence, [Dr. Goheen's presentaddress: U.S. FieldStation, Fresno, 
California. } 

3 Goheen, A. Personal correspondence, 1955, 
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root-gall disease. In addition, branch galls associated with the root-gall disease were always 
found at the base of a fruiting shoot, whereas crown galls frequently appeared to break directly 
through the cortex and were not always associated with buds. 

A third difference between these diseases is that the basal cankers found on root-galled 
plants have not been observed or recorded as occurring on crown-galled blueberries. 

Brown (1) reported that galls formed on the branches of blueberries were caused by Pho- 
mopsis spp. The symptoms of the Phomopsis disease as described by Brown are identical to 
those of the crown-gall disease as described by Demaree and Smith. Only the symptoms of 
crown gall have been compared to those of the root-gall disease. 


Summary 


The symptoms of a root- and branch-gall disease which occurs on the cultivated highbush 
blueberry in Massachusetts are described. The disease syndrome of the root-gall disease 
differs from that of other diseases of the cultivated highbush blueberry. The nature of spread 
in the field and preliminary inoculation studies indicate the infectious nature of the disease. 
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FORAGE LEGUME DISEASES IN IOWA IN 1955! 


J. W. Baxter 


Alfalfa: The most important diseases of alfalfa in lowa during 1955 were: summer black 
stem and leaf spot (Cercospora medicaginis), spring black stem (Ascochyta imperfecta), com- 
mon leaf spot (Pseudopeziza medicaginis), Stemphylium leaf spot (Stemphylium botryosum), 
downy mildew (Peronospora trifoliorum), Fusarium wilt (Fusarium oxysporum f. medicaginis), 
and bacterial wilt (Corynebacterium insidiosum). Diseases of minor importance were: rust 
(Uromyces striatus medicaginis), yellow leaf blotch (Pseudopeziza jonesii), and anthracnose 
(Colletotrichum destructivum). 

During May and early June a pronounced yellowing of alfalfa stands caused considerable 
concern in western and northern Iowa, During the second week of May and the first week of 
June, 80 fields in 28 Iowa counties were examined to determine the cause of the yellowing 
symptoms. In 53 of the fields the primary cause was found to be downy mildew. Other causes 
of yellowing were the Pseudoplea stage of Stemphylium leaf spot (Figure 1), Fusarium wilt, 
bacterial wilt and frost damage. 


Red clover: The most important diseases of red clover during 1955 were: angular leaf spot 
and black stem (Cercospora zebrina), the root rot complex (Fusarium oxysporum, Fusarium 
spp., and other fungi), northern anthracnose (Kabatiella caulivora), and bacterial leaf spot 
(Pseudomonas syringae). Diseases of lesser importance were: rust (Uromyces trifolii), pow- 
dery mildew (Erysiphe polygoni), southern anthracnose (Colletotrichum destructivum), Stem- 
phylium leaf spot (Stemphylium botryosum) and spring black stem (Phoma trifolii). 


FIGURE 1. Stemphylium leaf spot 
of alfalfa. 


Sweet clover: During June and July a destructive wilt was observed in experimental a 
plots of second-year sweet clover at the Agronomy Farm near Ames. Symptoms consisted of a 
wilting and yellowing of leaves, followed by browning and shrivelling of foliage and eventual 
death of entire plants. Infected plants showed vascular discoloration in roots, crown, and main 
stems. In some cases vascular discoloration was evident in stems at distances of as much as 
60 cm. above the crown. A species of Fusarium, as yet unidentified, was consistently isolated 


1 Journal Paper No. J- 2905 of the Iowa Agricultural Experiment Station, Ames, Iowa. 
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from infected tissues. In greenhouse tests this fungus proved to be pathogenic to sweet clover 
seedlings, indicating that it may be of importance in the reduction of first-year stands. 

Also present on sweet clover in Iowa during 1955 were: stem canker (Ascochyta caulicola), 
spring black stem (Ascochyta lethalis), summer black stem and leaf spot (Cercospora davisii) 
and Leptosphaeria leaf spot (Leptosphaeria pratensis). 


Birdsfoot trefoil: Rhizoctonia solani caused foliage blight, crown rot and root rot of birds- 
foot trefoil in experimental plantings at Ames and Albia. Stemphylium leaf spot (Stemphylium 
loti) was observed on birdsfoot trefoil at Ames. 


DEPARTMENT OF BOTANY AND PLANT PATHOLOGY, IOWA STATE COLLEGE, AMES, 
IOWA 


occurrence of plant diseases. 
was estimated by the methods previously described (5, 7). 
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DISEASES OF FORAGE CROPS IN NEW YORK, 1955 


D. A. Roberts, K. D. Fezer, and C. S. Ramamurthi 
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During the summer of 1955, approximately 50 meadows in New York were inspected for 


Table 1. Estimate of crop losses caused by some stem and leaf diseases of forage 


legumes and grasses in New York, 1955. 


When possible, extent of crop losses caused by these diseases 


a 
Crop, disease , and 
no. fields inspected 


Pathogen 


Estimated 


percentage loss 


_ist cut 2nd cut 

ALFALFA, 16 

Pseudopeziza leafspot Pseudopeziza medicaginis 3.5 on” 
Black stem Ascochyta imperfecta 1.0 --> 
RED CLOVER, 19 

Pseudopeziza leafspot Pseudopeziza trifolil 3-1 
Target spot Stemphylium sarcinaeforme 1.8 Pe, 
Northern anthracnose Kabatiella caulivora 0.2 2.5 
Black stem Phoma trifolii --> 1.5 
Cercospora leefspot Cercospora zebrina --> 1.5 
WHITE AND LADINO CLOVERS, 5 

Pepper spot Pseudoplea trifolit 0.5 oo 
Cercospora leafspot Cercospora zebrina 0.2 o-* 
BIRDSFOOT TREFOIL, 5 

Leafspot and stem canker Stemphylium loti 1.0 1.3 
TIMOTHY, 19 

Eyespot Heterosporium phlei 1.4 0.5 
Leaf streak® Scolecotrichum graminis 0.2 0.3 
BROME GRASS, 9 

Brown spot Pyrenophora bromi 1.2 1.0 
Leaf scald Rhynchosporium secalis 0.5 1.5 
ORCHARD GRASS, 6 

Scald Rhynchosporium orthosporum 1.5 2.0 
Purple leafspot Stagonospora maculata 1.5 1.5 
Leaf streak Scolecotrichum graminis 1.5 2.0 


a Namesas listed by Kreitlow etal. (2), except where indicated otherwise. 


b Loss not estimated; only trace of disease noted. 


Name as listed by Dickson (1). 
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Table 2. Diseases of forage legumes and grasses that were observed in New York 
in 1955, but for which no estimates of losses were made, 


Crop and disease® 


Pathogen 


ALFALFA 
Bacterial wilt 
Stemphylium leafspot 
Stagonospora leafspot 
Sclerotinia crown and stem rot 
Downy mildew 
Rust? 


Pepper spot 
Mosaic 
RED CLOVER 


Root rot 

Sclerotinia crown and stem rot 
Sooty blotch 

Powdery mildew 

Rust 

Vein mosaic 


Mosaic 
WHITE AND LADINO CLOVERS 


Root and stolon rot 

Mosaic 
BIRDSFOOT TREFOIL 

Root rot 

Sclerotinia crown and stem rot 
TIMOTHY 

Rust 


Scald 

ORCHARD GRASS 
Stem rust 
Leaf rust 
Powdery mildew 


Mastigosporium leaf fleck” 


Corynebacterium insidiosum 


Stemphylium botryosum 


Stagonospora meliloti 


Sclerotinia trifoliorum 


Peronospora trifoliorum 


Uromyces striatus medicaginis 


Pseudoplea trifolii 
Alfalfa mosaic virus 


Fusarium spp. and other fungi 


Sclerotinia trifoliorum 


Cymadothea trifolii 
Erysiphe polygonti 


Uromyces trifolii fallens 


Red clover vein mosaic virus 


Virus not identified 


Fusarium spp. 


Alfalfa mosaic virus 


Fusarium spp. and other fungi 


Sclerotinia trifoliorum 


Puccinia graminis var, phlei-pratensis 


Rhynchosporium secalis 


Puccinia graminis 


Puccinia dactylidis* 


Erysiphe graminis 


Mastigosporium rubricosum 


&@ Namesas listed by Kreitlow etal. (2), except where indicated otherwise. 


b Name as listed by Dickson (1). 


€ Occurs mostly in plant breeding spaced-plant nurseries (4), but has been observed on 
orchard grass along roads and in some broadcast plantings. 
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A total of 42 diseases were observed on the 7 most extensively grown forage crops in 1955 
(Tables 1 and 2). Total crop losses caused by leaf and stem diseases were somewhat less than 
they had been in previous years (3, 5, 6, 7), probably as a consequence of unusually long per- 
iods of dry weather during the summer of 1955, Environmental conditions during the spring, 
however, were satisfactory for initiation and moderate development of the most serious foliage 
diseases (Table 1). 

Pseudopeziza leafspot and black stem caused more damage to alfalfa than did all other leaf 
and stem diseases combined. Pseudopeziza leafspot, target spot, and northern anthracnose 
were the most serious diseases affecting above-ground parts of red clover, Black stem was 
severe on aftermath growth in most fields. Pepper spot and Cercospora leafspot occurred on 
white and Ladino clovers but did not cause serious crop losses. Leafspot and stem canker dis- 
ease of birdsfoot trefoil was seen in all fields inspected. Eyespot was the most destructive 
disease to timothy, whereas scald, leaf streak, and purple leafspot were the most serious dis- 
eases of orchard grass. Brown spot and leaf scald were the most important diseases of brome 
grass. 

Root rots were observed in every red clover field inspected. There was wide variation in 
disease severity, within fields as well as between fields. Although there is no adequate scheme 
for evaluating forage crop losses brought about by root rots, we believe that these diseases are 
among the most important ones of red clover. Doubtless they are responsible to some extent 
for depletion of stands after seeding and harvest years and for reductions in forage yields. 
Root rots and stolon rots of white and Ladino clovers and root rots of birdsfoot trefoil occur 
commonly in New York. Until now, they have not been as destructive as have the root rots of 
red clover, 

Sclerotinia crown rot occurred in some red clover, birdsfoot trefoil, and alfalfa fields, 
but it was less destructive than in 1954 (6). Although crown rot is severe in a few fields in 
some years, it does not seriously impair forage production in New York. 

Mosaics of alfalfa, red clover, and white clovers were observed in about one-fourth of 
the fields of each crop. Usually there was only a trace of mosaic, but in one alfalfa field, ap- 
proximately 15 percent of the plants showed moderately severe symptoms, 
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BEAN DISEASES OF IMPORTANCE IN MEXICO IN 1955! 


William D, Yerkes, Jr. and Alfonso Crispin M. 


In the Bajio (west-central Mexican plains), the early summer plantings (May-June) were 
quite heavily infested with bean bacterial wilt (Corynebacterium flaccumfaciens). Although the 
disease was widespread, severe infestation appeared only in a few fields. This was the first 
time this disease has been definitely identified in Mexico. The farmers in the area remembered 
that they had seen the disease before but never as severe. The avenues of infection were prob- 
ably provided by hail injury, because there were a considerable number of hail storms in this 
area during the early part of the growing season. Several isolations were made and cultured 
and their pathogenicity demonstrated. One isolate is similar in color and pathogenicity to the 
orange-colored strain of C, flaccumfaciens described by Schuster et al (Phytopathology 43: 

483, 1953). Because it is the general practice to save part of the harvest to plant the following 
year, the farmers have been warned to select their seed carefully for disease-free seed. 

In the Mesa Central, anthracnose (Colletotrichum lindemuthianum) was the greatest disease 
problem. Cool weather and a long period of daily rains occurring at the end of August and 
during September were primarily responsible for the rapid spread of the disease. Insome local 
areas almost 100 percent of the plants were severely infected. These farmers have been ad- 
vised not to "hold over" any seed for planting in 1956, It has been recommended also that the 
farmers in these areas plant earlier if irrigation facilities permit, in order to avoid the ex- 
posure to late season rains. At least 10 new races of Cc. lindemuthianum are now known to be 
present in Mexico. Race beta was also present; however only the Canario types are susceptible 
to this race, 

Halo blight (Pseudomonas phaseolicola) and common blight (Xanthomonas phaseoli) were 
present also, but they were much less severe than usual, as were rust (Uromyces phaseoli 
typica), mosaic, and "Curly Top." 

In heavily vining types planted at high seeding rates, Sclerotinia sclerotiorum infection 
reduced the yield owing to rotted pods. This again confirms our belief that the organism is 
widely distributed in Mexico and that losses will occur if conditions favoring high humidity 
are present, 

There was widespread distribution of a bean leaf spot caused by Chaetoseptoria wellmanii 
Stevenson, This disease was previously described only from El Salvador (Stevenson, Mycolo- 
gia 38: 524-533, 1946) and Guatemala. The occurrence of this disease in Mexico leads to the 
suggestion that it may occur throughout Central America. The disease had no apparent effect 
on yield. It was most commonly found on Canario types, but all types were susceptible. 

In the winter plantings (late September) in the Gulf coast region of Veracruz, a disease 
hitherto unreported from Mexico became prevalent in late November. This was angular leaf 
spot (Isariopsis griseola Sacc.). This disease is very serious in the southern countries of Cen- 
tral America, and in Colombia. The local varieties in the Veracruz area were heavily infested, 
almost 100 percent of the stands in farmers' fields being infected. The effects on yield ap- 
peared to be significant. A number of advanced generation hybrid lines planted in the Oficina 
de Estudios Especiales Experiment Station at Cotaxtla, Veracruz, showed high resistance to 
this disease. 

There was also considerable common and yellow mosaic, as well as Curly Top", in the 

breeding material at Cotaxtla, The "Curly Top" present in Mexico differs from that in the 
western U. S. in that the infected bean plants do not die, and sometimes even produce a few 
small pods with viable seed. When planted, these seeds do not develop into infected plants. 
We have been unable to transmit the disease by mechanical means or by insects in the green- 
house. As yet no vector has been discovered for the disease. Bean rust also appeared in 
quantity late in the season. Although infection was heavy in some varieties, losses were slight 
because the pods were already formed at the time of infection. Anthracnose was also present 
in some lines, probably introduced with infected seed. There was practically no spread of 
anthracnose, because temperatures are generally too high for infection in this region. Some 
Sclerotinia sclerotiorum was present on pods and lower stems in the heavily vining varieties. 
The semi-vining and bush types were free of the disease. 

The winter (November) plantings on the Pacific Coast (Sinaloa and Nayarit) were heavily 


1 Journal Series Paper No, 43 of the Mexican Agricultural Program of The Rockefeller Foundation, 
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infested with rust, and traces of mosaic were found. A number of rust resistant selections 
will be available for distribution in 1957. 


ROCKEFELLER FOUNDATION AGRICULTURE PROGRAM IN MEXICO, AND OFICINA DE 
ESTUDIOS ESPECIALES, S. A. G. 
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DISEASES OF SMALL GRAINS IN GEORGIA - 1955 


U. R. Gore, D. D. Morrey, A. R. Brown, and J. H. Miller 


The chief small grains are oats and wheat. Barley and rye occupy very small acreages, 
The State estimates for oats were 16,744,000 bushels from 644,000 acres and 26 bushels aver- 
age per acre, There was a loss of 16 percent from the acre yield of 1954. Wheat production 
was esiimated at 1,520, 000 from 95,000 acres and an average of 16 bushels per acre. The lat- 
ter was a loss of 13 percent from last year. 

This has been an unusual year. A very severe late freeze on March 28 destroyed leaves 
almost to the crown and completely killed some plants. The amount of injury depended on the 
growth stage. Most of the damage was in middle and north Georgia with very little in extreme 
south Georgia. In addition April and most of May were extremely dry. These factors pre- 
vented the usual high incidence of many diseases. 


Barley: Powdery mildew (Erysiphe graminis f. sp. hordei) was again severe in the Athens 
nursery and farm fields in north Georgia and was reported from south Georgia (Tift County). 
Net blotch (Helminthosporium teres) was found on most of the varieties in the Athens nursery. 
Spot blotch (H, sativum) and stripe (H. gramineum) also occurred on some varieties in this nur- 
sery and the latter was very severe on Calhoun barley in three farm fields in adjoining counties. 
Scald (Rhyncosporium secale) was very prevalent only in the above nursery. 

Covered smut (Ustilago hordei) as well as loose smut (U. nuda) were of commonoccurrence, 
but the latter was not nearly so severe as in most past years, Leaf rust (Puccinia hordei) ar- 
rived late and caused little loss. 


Oats: This crop was fairly free of diseases in all parts of Georgia due to the unusual 
weather. Leafspot (Helminthosporium avenae) did not show appreciably until the cool damp 
weather in late May in north Georgia but was observed the previous October on seedlings in 
extreme south Georgia. Victoria blight (H. victoriae) was not found except in one field of Vic- 
torgrain 48-93 in Spalding County. The crown rust (Puccinia coronata) incidence was much less 
than usual in all State nurseries and was almost non-existent in farm fields. The only severe 
attack of this rust and also stem rust was observed in a late planted spring oat field in the moun- 
tains (Union County). 

Oat mosaic (Marmor terrestre) was found only in nurseries at Athens and Experiment on 
most susceptible varieties, Bacierial stripe (Pseudomonas striafaciens) was observed January 
10 on Markton oat spreader in a Tift County field. Also halo blight (Pseudomonas coronafaciens) 
was found in that county February 25. Powdery mildew (Erysiphe graminis f. sp. avenae) 
rarely occurs on any common varieties of oats but was found on Markton on March 10 in Tift 
County. Aphid damage in middie and south Georgia was much less than usual, 


Rye: The March freeze caused almost a total loss in rye as a grain crop, In Tift County 
fields leaf rust (Puccinia rubigo-vera f. sp. secale) appeared on Mountain and Tetra Petkus rye 
on February 19, and stem rust (P. graminis f. sp. secale) June 5 on the latter. The latter rust 
caused no damage on other varieties. 


Wheat: Powdery mildew (Erysiphe graminis f. sp. tritici) was again the chief disease in 
farm fields on Chancellor although it was less severe than usual due to the cool, dry spring. 

In the Experiment nursery it was very severe on susceptible varieties. It was found on Purple- 
straw in Tift County February 10. 

Leaf rust (Puccinia rubigo-vera f, sp. tritici) was not found in farm fields on Chancellor in 
north Georgia, but that variety was severely affected in plots at Midville. In the Athens nursery 
it did not appear until April 19 and so did little damage even on susceptible varieties. In Wash- 
ington County there was some leaf rust, but the loss was light. 

Leaf and head spots (Septoria tritici and S. nodorum) in the Athens nursery occurred on 
Mediterranean - Hope - Pawnee x Atlas 50 and on Med - Hope - Pawnee x Atlas 66. S. nodorum 
was also severe on Anderson wheat. In farm fields the incidence of these diseases was un- 
usually low. 


GEORGIA AGRICULTURAL EXPERIMENT STATIONS 
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THE RELATIVE PREVALENCE AND GEOGRAPHIC DISTRIBUTION OF FUNGI 
ASSOCIATED WITH MOLDY CORN IN EASTERN NORTH CAROLINA IN 19551 


R. R. Nelson and J. Clark Osborne? 


_Abstract 


As part of a cooperative study investigating the effect of moldy corn to swine, an extensive 
survey was made to determine the relative prevalence and geographic distribution of fungi as- 
sociated with moldy corn, One or more samples of moldy corn were obtained from each of 26 
counties in eastern North Carolina. The survey indicated that Fusarium moniliforme was the 
most widespread and most prevalent fungus on moldy corn. Diplodia zeae and D. macrospora 
were not obtained from any of the seed samples. Helminthosporium rostratum was isolated 
from seed of two samples. Feeding trials are now in progress. 


In the late summer of 1955, a major portion of the corn crop in the eastern counties of 
North Carolina was severely damaged by hurricanes. Thousands of acres of corn were blown 
to the ground; subsequent rains, and in some areas flood conditions, delayed harvest for as 


long as several weeks. In the following weeks, several reports were received of swine dying in 
the hurricane stricken areas. Clinical observations by personnel of the Animal Disease Labora- 
tory, North Carolina State College, Raleigh, North Carolina, indicated that some of the deaths 
were associated with the feeding of moldy corn to swine. 

There is considerable information available in the literature regarding the toxic effect of 
fungi to animals and some of these publications are concerned specifically with the toxicity of 
moldy corn to swine and cattle. Sippel et al.(4) report the rapid death of swine which were fed 
moldy corn, but the results of feeding pure cultures of specific molds were negative. Boiarskii 
(1), a Russian worker, reported the poisoning of swine with corn contaminated with Mucor and 
Penicillium and also with a species of Aspergillus, Carll et al. (2) have demonstrated the toxic 
effects of Aspergillus glaucus to cattle, and the toxic effects of A. clavatus to cattle has been 
shown by Forgacs.et al, (3). _ 

Cooperative studies were initiated to determine whether species of fungi were associated 
with the moldy corn that could be demonstrated to be toxic to swine. Feeding trials are now in 
progress and the results will be published at a later date. The purpose of this report is to 
present a summary of the relative prevalence and geographic distribution of fungi associated 
with moldy corn. 

One or more samples of moldy corn were obtained from each of 26 counties in eastern 
North Carolina. One hundred kernels were selected at random from each sample. Kernels 
were surface-sterilized in a 1:1000 solution of mercuric chloride for 2 minutes, transferred to 
a 5.25 percent solution of sodium hypochlorite for 1 minute, then plated dircctly on slightly 
acidified potato dextrose agar. Platings were incubated at 75° F. for 5 days, and the fungi iso- 
lated were identified. The relative prevalence and geographic distribution by county of the fungi D 
identified are given in Table 1. 


Discussion of Results 


Fusarium moniliforme was the principal fungus isolated. The species was present in every 
seed sample, its prevalence ranging from 2 - 98 percent within a sample, and was obtained 
from 39 percent of the seed examined. 

It is of considerable interest to note that not a single isolate of Diplodia zeae or Diplodia 
macrospora was obtained during this assay. Both species are considered to be universally q 
present as ear rot and kernel rot fungi. No explanation for their absence can be given. 

As far as is known, this is the first report of Helminthosporium rostratum isolated from 
corn seed, Several isolates of the fungus were used to inoculate corn plants in the greenhouse. 
All plants produced symptoms similar to those described previously by Young, Lefebvre, and 


1 Cooperative investigations of the Field Crops Research Branch, Agricultural Research Service, 

U. S. Department of Agriculture and the North Carolina Agricultural Experiment Station, 

2 Respectively, Plant Pathologist, U. S. Department of Agriculture, and Animal Pathologist, Veter- 
inary Science, Animal Industry, North Carolina State College. 
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Table 1, Relative prevalence of fungi isolated from d ged kernels, obtained from samples of corn from eastern 
North Carolina, 
Origin of Pe tag a Percentage of Fungi Isolated” 
Sample by Sound Kernels | Fusarium Gibberella | Asper- Peni- Mucor Tricho- Other | Unidentified 
County moniliforme zeae gillus cillun derma Fungi | Fungi 
Nash 1 35 59 3 0 4 1) te) 1 
Nash 2 10 1 1 
Nash 3 21 67 9 3 1 
Nash 4 83 15 2 
Beaufort 1 3 0 90° 9 31 1 
Beaufort 2 32 63 4 2 2 ie) ie) 1 
Franklin 1 30 56 0 6 1 2 2 o 
Franklin 2 3 2 57 a 
Halifax 70 20 7 3 
Wake 29 60 5 1 3 
Greene Lo 32 8 i?) 6 ° B 1 
Hertford 50 33 te) 2 
Wilson 88 9 a 0 2 
Jones 1 1 ve 25 1 2 6 ° 2 
Jones 2 62 23 4 2 5 (0) 2 2 
Camden 6 78 5 10 35 1 
Carteret 1 20 32 6 4 l () 27 3 
Carteret 2 50 nu 6 19 4 
Northampton 1 53 15 6 0 2 
Northampton 2 60 0 0 1 21° 
Lenoir 3 37 2 39 1 23° 
Lenoir 2 21 5 3 24 3 
Tyrell 8 50 7 6 34 
Pamlico 1 59 39 2 
Pamlico 2 0 88 10 13 2 
Pamlico 3 1 21 11 0 1 1 80 1 
Washington 34 yl 10 2 3 4 2 2 
Pasquotank 1 27 67 (0) 5 1 
Pasquotank 2 2 40 23 2 33 5 i?) 1 10° 
Johnston 51 35 8 6 
Craven 1 10 39 17 10 2b 
Craven 2 31 58 6 u 2 
Gates 1 19 66 13 0 2 
Gates 2 98 0 © 0 2 0 
Wayne 30 1 10 0 
brunswick 2 35 2° 6 2 3 
Robeson L8 23 te) B 1 2 1 2 
Pitt 1 66 21 2 
Pitt 2 56 nl 2 0 9 0 21 3 
Pitt 3 36 h 6 6 2 
Pitt h 60 29 0 0 9 0 0 2 
Onslow 30 Lo 7 0 2 2 8 
Onslow 2 86 2 0 1b 0 ° 
Onslow 3 ug 9 1 


a Kernels were considered sound if they germinated and were free of fungi. 

b Incases where percentage exceeded 100, 2 fungi were observed growing from same kernel, 
¢ Aspergillus flavus. Other cultures of Aspergillus were not identified. 

d Helminthosporium rostratum, 


© Unidentified species in the order Moniliales (Fungi Imperfecti). 
f Unidentified, non-sporulating species, 
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Johnson (5) on their studies with the leafspot pathogen on corn, sorghum, and pearl millet. 
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BOTRYOSPHAERIA CANKER AND FRUIT ROT OF APPLE IN NEW YORK 


G. D. Lewis! 
Abstract 
Canker and fruit rot of apple caused by Botryosphaeria ribis Gross. & Dug. have been 


found in New York. Observations on varietal susceptibility in southern New York are discussed, 
The progress of decay in Red Delicious fruits is described, 


Cankers on apple similar to those described by Shay and Sitterly2 were found by the writer 
in orchards of southern New York during the past summer. The typical watery blisters and wet 
lesions were found on the trunks and main scaffold branches of many varieties grown in this 
region, One grower indicated that the disease has been present in his orchard since 1950, 
Numerous isolations from these cankers repeatedly produced the Dothiorella stage of Botryo- 
sphaeria ribis Gross. & Dug. 

An inspection of orchards near Newburgh, Goshen, and Warwick, New York, revealed 
cankers on practically all the varieties observed. Rome Beauty, Cortland, and Macoun ap- 
peared to be highly susceptible, whereas McIntosh and Rhode Island Greening were less sus- 
ceptible than the aforementioned varieties. Very few cankers were found on Red Delicious, 
Golden Delicious, and Gallia Beauty. 

Dr. W. D. Mills, of this department, observed that practically all trees showing numerous 
cankers also showed symptoms of winter injury. All severely affected trees exhibited a marked 
decline in vigor. Since Shay and Sitterly observed that drought conditions increased susceptibil- 
ity, it is possible that factors that tend to weaken the tree may increase susceptibility. 

The fruit rot caused by B. ribis was found in western New York on Wealthy by Dr. Mills 
in 1954, The writer observed the rot in 1955 in fruits of Red Delicious and Golden Delicious in 
the orchards where the cankers were found, It was not found in fruits of the other varieties 
mentioned, It was noted that almost all of the infections of Red Delicious fruits took place 
through the calyx. In each case the decay progressed from the calyx to the carpel region, then 
enlarged, and finally became obvious when it again reached the surface of the fruit. Fruit with 
diseased carpels could be distinguished by premature coloration before the rot appeared at the 
surface. 


DEPARTMENT OF PLANT PATHOLOGY, CORNELL UNIVERSITY, ITHACA, NEW YORK 


1 Research Assistant in Plant Pathology, Cornell University, Ithaca, New York. 


2Shay, J. R., andW. R. Sitterly, 1954, Botryosphaeria canker of apple. (Abs.) Phytopath, 44: 
505. 
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AN UNUSUAL FRUIT SYMPTOM IN APPLE! 


D. F. Millikan and W. R. Martin, Jr.” 


Summary 


A disorder on the fruit of the Red Delicious variety of apple, tentatively designated as scar- 
skin, has been noted in commercial orchards in north Missouri. This disease apparently re- 
sults from the production of a corky condition in the periderm tissue and so defaces the fruit as 
to make the crop unmarketable. The trouble appears to be restricted to the Delicious variety 
and presently is limited to a few trees in the commercial area of north Missouri. 


In October, 1955, several blemished apples were sent to the Experiment Station for exam- 
ination. These fruits were of particular interest to the authors inasmuch as they were a popu- 
lar variety, Red Delicious, and were fruit-picked from a tree that had been top-worked on a 
hardy interstock, Virginia Crab, Combinations involving this interstock often show distortions 
and severe cracking on the Virginia Crab stem, exhibiting morphological symptoms of an ap- 
parent infectious nature (3, 4); The accompanying letter stated that every fruit on two trees in 
an orchard of 300, one half of which were Red Delicious, showed these particular diseased 
manifestations for two consecutive years, 


Symptoms 


This trouble is characterized by the formation of a corky periderm on the fruit skin much 
like that caused by spray injury. This epidermal scarring tends to follow a linear pattern of 
patches extending from the stem to the apex. These patches may be small and irregular. 
Sometimes they coalesce into oblong ones for as much as 1 inch in length, Occasionally, this 
scarring may be so extensive as to include an entire side, completely obscuring the natural 
skin pigments. The distribution of these symptoms on the affected fruits andthe random distri- 
bution of the affected trees within orchards indicated that the condition was not due to spray in- 
jury. Furthermore, it is unlikely that any such condition would affect every fruit on a single 
tree. Radial scarring emanating from the apical end to form the rough outline of a star usually 
is associated with this disorder while similar radiations may or may not appear on the stem 
end, Other than disfigurement of the fruit, the only other adverse affect on quality seems to be 
a pronounced retardation of the ripening process, Typical symptoms of this disorder are shown 
in Figure 1. 


Results of Survey 


A total of four orchards within close proximity to place of the original report were examined 
and the results tabulated in Table 1. 


Table 1. Occurrence of scar-skin on Red Delicious in north Missouri orchards. 


Orchard No, Trees Examined No. Trees Infected 
150 2 

#2 200 2 

#3 400 1 

200 2 


1 Contribution from the Missouri Agricultural Experiment Station, Journal Series No, 1604, 


2 Plant Pathologist, Department of Horticulture, and Extension Professor of Horticulture, 
respectively. 
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FIGURE 1, Stem, side and apical 
views of fruit disorder on apple. 


As indicated in Table 1, this diseased condition appears to be fairly widespread within the 
region of northern Missouri. No symptoms other than those described on the fruit were ap- 
parent although the Virginia Crab stem showed the severe cracking described previously (3). 
Specimens were sent to Mr. H. W. Guengerich of the Stark Brothers Research Department and 
Dr. J. R. Shay of the Indiana Station for comment, This disorder, or one very similar to it, 
had been observed by Guengerich (1) several years ago on the Delicious variety. On the other 
hand, Shay considered it somewhat similar to the star-cracking, described by Jenkins and Storey 
(2), which he had observed during the past summer in England but added that the disorder was 
different from anything he had observed previously. 


Present Status 


The exact condition and agent, or agents, responsible for this disorder are as yet undeter- 
mined and this report is submitted as a caution to those workers accustomed to top-working 
apple stocks with wood from trees not yet fruiting. No specificrecommendations otherthan 
continued observations have been made, but experiments are under way to determine if a virus 
might be involved. In the event that this condition appears to be transmissible or continues to 
manifest the described symptoms, then a program of eradication will be initiated, 
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BLACK KNOT ON PEACH IN NOVA SCOTIA! 


Cc. Os Gourley? 


The peach, Prunus persicae (L.) Batsch, was first suspected to be a host of the black knot 
fungus Dibotryon morbosum (Schw,) Th, & Syd. in Nova Scotia during the summer of 1954, A 
sample of peach wood submitted to this laboratory bore soft knotlike swellings similar to those 
found following spring infections on plum and cherry hosts (3, 4). The hard, black excrescences 
were collected late in the fall of 1954 and ascospores of Dibotryon morbosum were observed on 
these knots. No authenticated report appears in the literature describing the peach as a host of 
the black knot fungus. 

Most infections occur at the base of small twigs and branches and through wounds, In 
many cases the small infected limbs are girdled and where this girdling occurs the dead or 
senescent distal portion is generally found to be attacked by the coral fungus, Nectria cinna- 
barina Tode ex Fr, 

Black knot cankers formed on peach wood are rough and their bark is broken by scales and 
cracks. Visible swellings may be confined to a small area or may extend lengthwise for a foot 
or more ona small branch, Some cankers of the long type do not produce knots while others 
form from one to several small, black excrescences (Figure 1), Occasionally a swelling or 
knot is seen on a large limb or the trunk of the tree, It is not uncommon to find spindle-shaped 
cankers with gum-encrusted, depressed centers. Stromata are formed in the area between the 
depressed and healthy tissue. This type of black knot canker is thought to follow an earlier in- 
fection, possibly by Monilinia fructicola (Wint.) Honey, and is usually located on the small 
limbs. 

The imperfect stage of Dibotryon morbosum, a Hormodendrum sp.(2) was found fruiting 
on peach wood in the spring of 1955. The velvety olive-green pile so prominent on the knots 
on plum is less conspicuous on peach, The swellings produced by the fungus do not break 
through the bark as a solid complete stroma, but the eruptions appear through several short 
longitudinal splits in the bark, The formation of a green pile is restricted to small localized 
areas of which there are few to many on each visible portion of the stroma, The conidia are 
produced sparingly and are similar to those arising from infections on the plum except that they 
are slightly larger. 

Perithecia and ascospores of peach black knot are not produced abundantly in nature, A 
few mature perithecia were found scattered in groups of three or four over the stromatic sur- 
face of the first knot examined. Knots held at 8° C, for four months had matured a few peri- 
thecia when examined in March, 1955. Since that time perithecial development has not been 
observed on knots produced on peach wood, Mature ascospores have been observed on only two 
occasions and are identical to those produced on other hosts. 

Other fungi such as Trichothecium roseum Link, a Coniothyrium sp, and a Cladosporium 
sp. were frequently isolated from knot stromata (1), The pink mycelium of Trichothecium 
roseum was not observed growing on peach knots, 
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FIGURE 1, Black knot on peach 
wood collected in November 1955, 
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VARIETAL REACTION TO WHITE RUST IN SWEETPOTATOES 


W. J. Martin 


The early part of the 1955 growing season in southwest Louisiana was exceptionally wet 
and favored development of white rust (caused by Albugo ipomoeae-panduratae (Schw.) Swing. ) 


usually considered a minor disease of sweetpotatoes in Louisiana, In August, 1955 rather 
severe defoliation due to white rust, was noted on seedling La-I-13 and other seedlings in 2 


field experiments planted at Grand Coteau, Louisiana, and at Sunset, Louisiana, for comparing 


varieties and seedlings as to yield and other characteristics, 


Notes were made in each plot in 


Table 1. Mean! rating of varieties and seedlings to white rust in two 


experiments in Southwest Louisiana in 1955. 


Varieties or Seedlings Mean White-rust Rating 


Experiment I (Sunset) 


Unit 1 Porto Rico 
Darkskin Goldrush 
Earlyport 
Allgold 
Heartogold 
La-1-13 
L. S. D. 5% 
1% 
Experiment 2 (Grand Coteau) 


Unit 1 Porto Rico 
Porto Rico 2-1 
Earlyport 
Darkskin Goldrush 
Allgold 

Kandee 

La-1-13 

La-1-28 

La-1-57 

La-1-80 

La-1-86 
La-1-183 
La-1-231 
La-1-234 

La-3-7 


La-3-36 
L. S. D. 5% 


1% 


0.25 
0.25 
0.50 
0.50 
0.75 
3. 7 
0,98 
1.32 


1.75 
2.50 
2. 75 
2.00 
1.75 
2.75 
4.00 
3.75 
3.25 
2.75 
4.00 
4.00 
2.00 
4.00 
2.00 


4.00 
0.77 


1.02 


1 Mean of 4 replicates in each experiment. 
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these replicated experiments, using a scale ranging from 0, indicating no white rust, to 4, in- 
dicating severe white rust. Highly significant differences in reaction to white rust were found 


among varieties and seedlings in these experiments (Table 1). 
As far as the writer knows, this is the first record of such great differences in varietal 


reaction to white rust in sweetpotatoes,. 
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AERIAL STEM ROT OF SESAME CAUSED BY 
HELMINTHOSPORIUM SESAMI IN TEXAS 


D. Donald Poole! 


An aerial stem rot of sesame, Sesamum indicum, apparently not previously reported in the 
United States, was found attacking almost mature plants of the variety Guacara in the breeding 
nursery near College Station, Texas, in 1954, Guacara was a relatively new introduced Vene- 
zuelan variety planted for the first time in 1954, The causal organism was identified as Hel- 
minthosporium sesami Miyake, 

Two previous reports of Helminthosporium species attacking sesame are found in the 
literature. Miyake (1) in 1912 reported H, sesami causing a leaf spot on Sesamum indicum 
near Shashi, Hupei, China, Saccardo (2) in 1917 lists a second species which he calls H, ses- 
ameum, Of these two species the description of H, sesami appears to be identical to the or- 
ganism isolated at College Station, - 

The most prominent symptoms of this disease were found on the stems, leaves, pedicels, 
and capsules of almost mature plants. Lesions on the stems varied from small flecks 1 mm, in 
diameter to large, sunken, dark-brown spots 10 x 40 mm, In many cases stem lesions 
coalesced and brought about weakened areas on the stem. Lesions on capsules and pedicels 
varied from small dark-brown spots at the base of the pedicel to large brown lesions which 
enveloped the capsule and resulted in almost complete loss of seed in capsules so affected, 
Leaf lesions varied from small brown spots about 1 mm, to large elongated lesions 2 x 20 mm, 
Extensive leaf lesions brought about some premature defoliation,’ 

Inoculation with pieces of mycelium taken from a culture of the organism resulted in typi- 
cal symptoms on the stems and capsules. The causal organism was reisolated in all cases 
from these lesions, 

Initial inoculum is believed to have come in on or with the seed of certain introduced 
entries, These entries showed the first and most serious infection in the field. 
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A PRELIMINARY NOTE ON A DUO-COMPLEX OF SESAME 
BACTERIAL LEAF SPOT IN TEXAS 


D. Donald Poole and Carl D, Heather! 


Bacterial leaf spot is a common disease of sesame, Sesamum indicum L. (orientale), It 
has been reported from almost every region where sesame is grown throughout the world. The 
disease is caused by Pseudomonas sesami and was first reported by Malkoff (3) in 1903 on Ses- 
amum orientale in Bulgaria. The complete description and physiological reactions were de- _ 
scribed by the same worker in 1906 (4). Since that time this disease has been reported from 
many other areas of the world (1, 2, 5, 6). The first report of P. sesami on S. indicum in the 
United States was by Dunlap (2) in Texas in 1943, Since that time the disease has been noted in 
experimental plantings in widely separated areas in the southeastern and southwestern United 
States. Although bacterial leaf spot has seldom caused serious damage, the possibility of the 
disease becoming more severe as acreage increases has prompted a collection of resistant 
material for utilization in breeding programs. Until recently, much promise of almost com- 
plete resistance had been shown by certain B-1 selections, During the 1954 and 1955 seasons, 
however, large, well-defined lesions on B-1 selections lessened the value of this material. 

Symptoms were found mainly on the lower leaves of the plants as small brown to black 
watersoaked spots 1-10 mm. in diameter, typical of those caused by P. sesami, Little or no 
defoliation was in evidence, Isolations made from individual lesions on B-1 selections and other 
lines revealed the presence of two distinct bacterial organisms. One of these organisms pro- 
duced a slow-growing white-colored colony while the other produced a rapid-growing yellow 
colony. 

Both organisms appeared to be pathogenic on previously resistant B-1 selections and the 
susceptible Palmetto variety of sesame when introduced into a wound made by a sterile tooth- 
pick soaked in a bacterial suspension, Lesions produced on B-1 by the two organisms were 
very similar and appeared as small, watersoaked spots limited to the area of the wound. Symp- 
toms produced on Palmetto by the yellow organism were identical to those on B-1, while the 
Pseudomonas -type produced larger coalescing lesions which covered most of the leaf. In all 
inoculations the pathogens were successfully reisolated from the lesions, 

_ Tentative identification based on electron micrographs, gross morphology, and cultural 
characters suggests that one organism is a lophotrichous species of Pseudomonas and the other 
monotrichous species of Xanthomonas, The Pseudomonas species appears to differ in certain 
characteristics from the one described by Malkoff (4). Final identification of species awaits 
results of basic physiological tests. A Xanthomonas species causing a leaf spot of sesame ap- 
parently has not been reported previously in the literature, 
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PREMATURITY BLIGHT PHASE OF 
CEPHALOSPORIUM STRIPE DISEASE OF WHEAT 


G. W. Bruehl 


Long chlorotic stripes continuous in sheath and blade, each commonly associated with one 
or more brownish vascular bundles, constitute the main diagnostic symptom of the stripe dis- 
ease of wheat (2, 5). Poorly filled kernels or death of the host at some time prior to maturity 
is common, Blighting after heading but prior to maturity was compared with the symptoms of 
take-all (Ophiobolus graminis Sacc.) by the Japanese (5). Recent identification of this disease, 
caused by Cephalosporium gramineum Nisikado & Itaka, in Washington (2) led to greenhouse 
experiments to gain a fuller concept of symptomology in preparation for field observations the 
coming summer, 

Six varieties of wheat (Little Club, Federation, Orfed, Marfed, Marquis, and Baart) were 
grown in six-inch pots, three plants each, in the greenhouse, September-December, 1955, in 
unsterilized soil, They were grown at 65° F,, without supplemental light. Water and nutrients 
were supplied amply. Spore suspensions of C, gramineum were introduced hypodermically 
about 1/2 to 1 inch above the soil into the axis of seedlings in the 2-4 leaf stage, Seventy per- 
cent of 63 Baart seedlings were infected by this method, 

Beginning with only a few discolored veins with poorly developed stripes about 4 weeks after 
inoculation, leaf stripes became more numerous and strongly developed with aging of the host, 
They were present in all varieties inoculated!, Discolored brownish vascular bundles were 
particularly noticeable in the exposed nodal region below attachment of the leaf sheath, espe- 
cially in the upper nodes, An interesting contrast between diseased and healthy nodal tissues 
exposed to light was presented by the alternating brown (discolored bundles) and light (bleached 
interveinal region) pattern in severely diseased culms as against white (healthy bundles) and 
green (chlorophyllous, functional interveinal tissues) pattern of healthy stems, 

Disease development in Little Club, Federation, Orfed, Marfed, and Marquis differed 
somewhat from that of Baart 2, Tillering in diseased plants of the former group of varieties 
was increased (doubled or more), Few heads were exserted from the boot, The blighted, un- 
developed spikes and discolored culms were revealed by stripping away the sheaths (Figure 1). 
Darkening of the culm at normal heading time was greater in the middle and upper protions 
than at the crown, Blighting of the inflorescence at this early stage probably released food 
materials to the comparatively unaffected coronal tissues, resulting in increased tillering, Oc- 
casionally these new shoots appeared healthy but more often they in turn were blighted, Often 
the entire plant died with no visible heads, 

In Baart the shoots seldom blighted before the heads began to emerge from the boot, They 
occasionally reached normal height, At an indeterminate time after heading they began to 
bleach, from one to all the heads on a single plant, until they were completely dessicated, with 
laterally divergent awns, The picture was one of prematurity blight, heads on diseased culms 
being bleached while heads on normal plants were still green and moist with the awns still ap- 
pressed. The degree of kernel filling depended on the timing of the blight, early or late, in 
the filling period, Stripping the leaf sheaths from diseased culms at a time when normal heads 
were still green showed that the culm was most discolored in the upper portions (Figure 2) and 
almost normal at the base. Crown tissues of diseased and healthy plants were roughly com- 
parable, A constriction of the soft tissues immediately above the highest or next to highest 
culm node was common, These immature tissues were still soft when failure of the vascular 
system occurred, causing them to shrivel, Stimulation of excessive tillering was less apparent 
in Baart, Apparently the blight occurred so late that general senescence precluded marked 
coronal activity. 

Field symptoms may be expected to vary considerably, Elmar white winter club wheat 
seen in the field after heading (2) had marked striping, the culms were 6-12 inches shorter than 
the normal wheat which was 3-4 feet tall, the grain was shriveled or poorly filled, but white 


1 Leaf striping of naturally infected plants in the field has been previously illustrated by Nisikado et 
al, (5) and Bruehl (2). 

2The response of Little Club may have been obscured somewhat by excessive lateness. This variety 
requires either some vernalization or supplemental lighting for normal development in the fall-win- 
ter greenhouse season, 
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FIGURE 1. 


Federation wheat with the leaf 


sheaths stripped away prior to heading, diseased 
shoot left (2 pieces); healthy on right (3 pieces). 


The spike of the diseased shoot is blighted and its 


culm is shriveled and constricted, particularly 


just above the first and second nodes below the spike. 
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FIGURE 2. Baart wheat showing the prematurely blighted heads (healthy heads 
left, diseased on right). The kernels of the diseased heads are not filled. Note the 
discoloration of the culm tissues of the first subtending nodal region, both internal 
and external. The upper internode of the healthy plant is green, that of the diseased 
plant an olivaceous brown, A portion of the long internode was removed. The stem 
immediately above the node of the healthy culms is white-pale green, being protected 
from light by the leaf sheath, while the same portion in the diseased culms is brown, 

The basal culm portion of the inner members of each pair are split longitudinally 
to show the internal darkening in the diseased culm. 

FIGURE 3. White winter club wheat showing symptoms fitting those produced 
by inoculation of several wheat varieties with Cephalosporium gramineum, Left to 
right: normal shoot, partially blighted culm, and four blighted culms, In the four 
blighted culms the heads were never exserted from the sheath, Compare the elonga- 
tion of the first internode subtending the spike in the healthy and diseased plants, 
and the absence of basal rot, 
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heads were not seen, nor was excessive tillering. These field infections could have occurred 
at a more advanced stage of host development, or for some other reason disease development 
was less severe in the field than in the greenhouse trials. According to the greenhouse trials 
an indefinite blighting of shonts prior to heading with excessive tillering may occur, or the 
heads may emerge from the boot, even to normal height, then blight in a way suggesting take- 
all, 

Prior to the discovery of the true nature of the stripe disease in Washington, and any know- 
ledge of its effects upon the host, a field of white winter club wheat was observed in the semi- 
arid "Big Bend" portion of the State (near Cunningham) in which the leaves were yellowed and 
mottled in a manner suggesting wheat-streak mosaic, These plants were short with many tillers 
and few heads. The heads were blighted and brown within the encircling foliage (Figure 3). 
Attempts to transmit wheat-streak mosaic from the mottled leaves failed. The premature 
blighting of the heads (whereas wheat in surrounding fields was normal), the mosaic-like mot- 
tle3, excessive tillering, and short straw with only a head visible here and there constituted a 
condition the author was unable to diagnose, The agreement of this condition with that revealed 
in subsequent greenhouse inoculation studies strongly suggests that this field of wheat may have 
been generally attacked by the fungus, Cephalosporium gramineum. Attempts to prove a con- 
nection between the symptoms above and wheat stripe were futile. The material had lain six 
months in the laboratory. Allington and Chamberlain (1) were unable to recover C, gregatum 
from soybean stems dried three months in the laboratory, 

The superficial resemblance of the blighting of Baart to take-all is of interest when the 
difference in its cause is considered. In take-all the tops fail because of destruction of root 
and basal tissues and their inability to obtain water from the soil. In wheat stripe the heads 
blight through inability of the vascular system to function, particularly in culm portions well 
above the soil line. Blighted heads on relatively functional root and coronal tissues would serve 
to distinguish this disease from take-all and common root and crown rot of the Helminthosporium 
sativum - Fusarium spp. types, if these observations are later supported by field observations, 

In the Japanese studies (5), wheat kernels germinated on cultures of the fungus produced 
many diseased plants, In the present studies, in a single trial unsterilized kernels were ger- 
minated on potato dextrose agar cultures at 10°-15° C, The seeds were not oriented in any way. 

They were allowed to contact the mycelium however they fell. The checks were similarly ger- 
minated on potato dextrose agar, except that they were surface treated with mercuric chloride 
solution prior to plating. When the plumule was 3 mm, long the seedlings were transplanted to 
unsterilized soil in the greenhouse. Of the ninety-one plants thus produced (49 wheat, 31 oats, 
11 barley), only 3 wheat plants (2 of Idaed and 1 of Baart) and 1 oat plant (Exeter) developed 
stripe. No stripe occurred in 41 check plants. This experiment began in mid-August and no 
symptoms were observed until early November after heading had proceeded. Leaf stripes were 
the first symptom. The three diseased wheat plants blighted completely shortly after heading. 
The second to fourth internodal region of the culm was darkest. In the oat plant the basal in- 
ternodes were good. The upper two were weak. The panicle blighted while most of it was still 
enclosed within the boot. The oat stem was not discolored as in wheat. 

Attempts to isolate Cephalosporium gramineum from seed of field-grown diseased Elmar 
wheat (127 seeds plated) produced no cultures, Incubation was at room temperature on potato 
dextrose agar. 

Sprague (6) described a dry-land root rot of the Columbia Basin area incited by several 
soil-inhabiting fungi, particularly by Helminthosporium sativum Pam., King, & Bakke. Prema- 
ture blighting was described as occurring in this dry-land root rot. Meiners* observed that the 
Rio-Turkey hard red winter wheats and Baart white spring wheat are susceptible to a prema- 
turity blight. The rather specific premature blighting of Baart caused by infection with Cephal- 
osporium gramineum suggests that this fungus may play a substantial part in the dry-land root 
rot-white heads complex. A possible objection to this hypothesis is that symptoms as pro- 
nounced as leaf stripes and shriveling of the immature culm tissues just above the intercalary 
meristems should not have escaped earlier notice. However, the contrast between greenhouse 
conditions in the fall-winter period and those prevailing in the semiarid wheat lands in summer could 
easily account for failure to observe these symptoms inthe field. In the greenhouse water was abun- 


3 The J apanese (5) reported a stage of stripe disease resembling wheat-streak mosaic, and the author 
observed mosaic-like symptoms in late stages of deterioration (2). 

4J, P. Meiners (unpublished annual report) made extensive field observations of field reactions 

of wheat varieties to prematurity blight. 
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dant, light intensity low, temperatures cool, and air movement restricted. In the field low 
levels of soil moisture, high light intensity and air movement could obscure leaf striping by 
prompt withering of affected leaves, 

Investigations of brown stem of soybean (3, 4) have shown that Cephalosporium gregatum 
infection interferes with water movement, C. gramineum is primarily a vascular parasite 
(5), Freehand sections of diseased wheat culms have shown severe damage to the conductive 
tissues, Comparatively slight tissue damage could cause blighting under field conditions, The 
stem portions most discolored are concealed beneath bleached leaf sheaths, Investigations of 
a blight of this type naturally would be concentrated on coronal and root tissues, In the green- 
house, browning of already blighted culms progressed until the entire culm was discolored, In 
the field, prompt dessication of blighted culms would arrest further development of the pathogen 
and this discoloration would not develop to such an extent. For these reasons the possible role 
of C. gramineum in the dry-land root rot-prematurity blight complex of wheat in the Columbia 
Basin will be thoroughly investigated. 
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DEPTH OF SEEDING AS A FACTOR IN THE INCIDENCE OF 
DWARF BUNT AND ITS POSSIBLE RELATIONSHIP TO 
SPORE GERMINATION ON OR NEAR THE SOIL SURFACE! 


J. P. Meiners, E, L. Kendrick, and C. S. Holton? 


Summary 


The incubation period required for germination of dwarf bunt spores on the soil surface in 
field plots may range from 1 to 6 weeks or longer. The critical combination of environmental 
factors that stimulates rapid germination is unknown but it probably involves rnoisture, tempera- 
ture, light, and possibly other factors, The 6-week incubation period observed in the 1954 tests 
might have been largely a "waiting period", with the actual germination process occurring in 
the last week, when conditions were optimum. 

In depth of seeding tests the incidence of dwarf bunt was highest where the seed was planted 
at or near the surface level of the soil. As the depth of seeding was increased up to 4 inches 
the percentage of infection decreased, 


Results from experiments on the effect of seeding depth on the incidence of dwarf bunt3 
of wheat and observations on the germination of dwarf bunt spores on the surface of soil may 
partly explain certain aspects of the life cycle of this disease organism. A preliminary re- 
port on depth of seeding has been made4 and increased infection by dwarf bunt was obtained in 
one test where the spores were broadcast on the soil surface”. 

To determine the effect of depth of seeding on infection by dwarf bunt in naturally infested 
soil, Orin wheat was planted with a drill at 4 depths on a farm near Pullman, Washington. One 
of these was on or near the surface and the others were 1, 2-1/2, and 4 inches deep. The plot 
consisted of eight 5-foot rows planted at each depth on 2 dates (September 27 and October 25, 
1954), making a total of 16 rows at each depth, It was divided into 16 equal parts, distributed 
so as to allow in the best manner for the non-uniform soil infestation that frequently occurs in 
naturally-infested soil, Percentages of dwarf bunt were calculated from head counts in each 
row. The plot arrangement and percentages of dwarf bunt obtained are shown in Table 1, 

The data in Table 1 show that wheat seeded near the surface and up to a depth of 1 inch 
generally had higher percentages of dwarf bunt than that seeded 2-1/2 and 4 inches deep. This 
was particularly true in the plots seeded on September 27 (Blocks A and C, Table 1), the depth 
effect being less consistent in the plots seeded one month later (October 25). Apparently the 
infestation in Block B was too low to produce significant infection percentages and the relatively 
high infection percentages in individual replications in Block D were not always correlated with 
depth of seeding. Nevertheless, the average percentages of dwarf bunt in the four replications 
of Block D were much higher in the shallower depths of seeding. 

The data, as a whole, clearly show a trend toward higher infection in the rows seeded at 
shallow depths. However, more striking differences were exhibited between adjacent pairs of 
rows planted at different depths. For example, in the second replication of Block A (Table 1) 
the row seeded at the surface level had 78 percent bunt while the adjacent row in the third repli- 
cation seeded 4 inches deep had only 24 percent bunt. Similar differences were observed be- 
tween numerous pairs of adjacent rows planted at 2-1/2 and 1 inch, Under conditions of uni- 


1 Cooperative investigations of the U. S. Department of Agriculture, Agricultural Research Service, 
Field Crops Research Branch, and the Agricultural Experiment Stations of Idaho, Montana, Oregon, 
Utah, and Washington. 

2 Pathologists, Field Crops ResearchBranch, Agricultural Research Service, U. S. Department 

of Agriculture, Pullman, Washington. Scientific Paper No. 1456, Washington Agricultural Experi- 
ment Stations, Pullman, Washington, 

3Several binomials are incurrent use, including Tilletia caries (D.C.) Tul., T, controversa Kuehn, 
and T. brevifaciens G. W. Fisch. 

4Kendrick, E. L. 1956. Effect of depth of seeding on the incidenceofdwarfbunt. (Abs.) Phyto- 
Path 46: 17, 

5 Baylis, R. J. 1955, Field infection experiments with dwarf bunt of winter wheat in Ontario. 

Plant Dis. Reptr. 39: 159-160. 
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formly heavy natural infestation, such wide differences might be expected to occur uniformly 


throughout the plot. 


These results are good evidence that in naturally infested soil the heaviest 
infection by dwarf bunt probably is caused by spores on or near the soil surface, 
Dates of emergence of the wheat seedlings were recorded for the different depths of seed- 


ing. Wide variations were noted in these dates because of differences in soil moisture at the 


various depths of seeding, particularly with the early planting. 
lation between dates of emergence and incidence of dwarf bunt. 
Additional evidence that surface-borne dwarf bunt spores may be the major factor in heavy 


However, there was no corre- 


infestations of this disease is found in field observations made over a 2-year period on spore 


germination, 


a sprinkling can, 
the spores occurred by November 22. 


In an effort to induce infection of wheat in field plots the soil was inoculated im- 

mediately after seeding by applying a heavy suspension of dwarf bunt spores on the surface with 
In 1954, when inoculations were made on October 5, abundant germination of 
The germination was evident macroscopically on the soil 


surface as a grey, mold-like growth that, microscopically, was found to consist,of primary 
This spore germination occurred after an incuba- 


sporidia borne aerially on the promycelia. 
tion period of 6 weeks, which is directly correlated with the incubation period generally required 
for germination of dwarf bunt spores in the laboratory. 


However, the soil surface was dry 


until October 21, so that moisture conditions favorable for germination probably existed for 


about a month prior to germination, 


month but air temperatures fluctuated between -5 and +15° C, 


In 1955, soil-surface inoculations with spore suspensions were made October 14, One week 
later (October 21) abundant spore germination on the soil surface was again indicated by a grey 
This was confirmed by microscopic examination, 
period there was abundant soil moisture on the surface, and the temperature at that level fluc- 
tuated from a low of 2° C, at night to a high 26° C. during the day, Thus, the contrasting in- 
cubation periods of 1 week in this test and 6 weeks in the 1954 test suggest that certain critical 
environmental factors at the soil level determine the rate of germination in dwarf bunt spores. 
The exact combination of factors necessary for rapid germination has not been determined but 
it undoubtedly involves moisture, temperature, light, and possibly other factors. 


FIELD CROPS RESEARCH BRANCH, AGRICULTURAL RESEARCH SERVICE, U.S. 


mat of aerial primary sporidia. 


Table 1. Actual plot plan and percentage dwarf bunt in each row. 
Blocks and Date of Seeding 
Depth | 
Repli- of A B Cc D H 

cations | Seeding | Sept. 27 | Oct. 25 | Sept. 27 | Oct. 25 |i Avgse 

4 20 26 2 16 16 

1 21/2 26 5 9 26 16 

1 50 4 20 43 29 

Surf. 39 pF 33 ho 30 

14 16 8 7 

2 21/2 27 10 21 

1 05 0 12 56 33 

2h 4 Lh 18 

3 21/2 16 12 3 39 18 

3k 16 10 26 

4 U, 3 9 2h 12 

4 21/2 35 33 4 16 25 

1 37 33 2h 66 4O 

Surf. 61 6 32 h2 

A 18 6 23 

V 21/2 26 12 9 32 20 

G i 46 13 16 53 32 

Surf. 62 3 | 32 43 35 
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STALK ROT OF CORN IN NEW JERSEY, 1955 


Raymond Cappellini 


A preliminary survey of stalk rot of field corn which included fourteen hybrids was con- 
ducted in the fall of 1955 in New Jersey. Random counts were taken of healthy and diseased 
plants in corn fields on thirty-four farms in Burlington, Hunterdon, Middlesex, Monmouth, and 
Salem Counties. Records were taken of planting dates, previous cropping practices, fertiliza- 
tion programs, soil types, and cultivation practices. Soil samples were collected for routine 
analysis. 

The percentage of stalk rot ranged from 0 to 35, with an average of 10. Gibberella zeae 
(Schw.) Petch was isolated from rotted stalks most frequently (average 69 percent), followed by 
G, fujikuroi (Saw.) Wr. (average 37 percent), Other organisms isolated less frequently in- 
cluded species of Alternaria, Fusarium, Gonatobotrys, Mucor, Nigrospora, Penicillium, 
Sepedonium, Trichoderma and various bacteria. 

The incidence of stalk rot could not be correlated with soil pH, amount of available mag- 
nesium, phosphorus, or potassium, nor with cropping, fertilization, or cultivation practices. 

Comparison of hybrids could not be made in this survey since many are grown only to a 
limited extent. Among the hybrids more extensively grown, however, considerable variation 
in susceptibility was found over the various locations surveyed. 


DEPARTMENT OF PLANT PATHOLOGY, RUTGERS UNIVERSITY, NEW BRUNSWICK, 
NEW JERSEY 
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FEW FUNGUS MATS FORM ON OAK WILT TREES 
GIRDLED TO THE HEARTWOOD IN WEST VIRGINIA1 


R. P. True and W. H. Gillespie? 


In 1952 the subcortical sporulating mats of Endoconidiophora fagacearum were first de- 
scribed (7), the mode of their formation explained (10), and their probable relationship to the 
overland spread of oak wilt recognized (14). Since that time a number of publications have dealt 
with the natural occurrence of these mats (1, 3, 6, 8), with factors affecting their production 
(3, 4, 8), and with ways to prevent their formation (1, 11, 13). Insect-repellent sprays have 
been applied to felled oak-wilt trees to reduce the number of insects attracted to the fungus mats 
and so to minimize their effectiveness as sources of inoculum for the overland spread of oak 
wilt (2). : 

Preliminary tests made in West Virginia in 1954 indicated that some reduction in mat forma - 
tion could be obtained when a saturated solution of copper sulfate was allowed to enter the vascu- 
lar system of standing diseased trees through a basal girdle. An even greater reduction in mat 
formation was obtained when comparable trees were given only a dry girdle, the girdle in all 
cases extending to the heartwood (13). In this early experiment with 6 dry-girdled trees, one 
large tree produced a few mats but the other 5 produced none. 

These encouraging results, along with the ease of application of this method, led the 
agencies jointly responsible for the control of oak wilt in West Virginia3 to substitute this 
method of preventing overland spread for their earlier procedure which was to cut and burn af- 
fected trees. 

In 1955 eight hundred twenty currently wilting diseased trees* were found in 23 counties. 
Eighty-seven of these were randomly selected from disease centers in Mineral, Grant, Hardy, 
Pendleton, Boone, and Logan Counties as the basis for this study. The trees examined ranged 
from 3 to 40 inches and averaged 14 inches d.b.h. All were either red, black, or scarlet oaks. 
These trees were girdled with an axe to the heartwood at the lowest convenient point on the bole 
and all bark was then removed from the trunk below the girdle. Thirty-seven of these 87 trees 
were girdled in June or July and were felled and examined in late August. The remaining 50 
were girdled in August or early September and examined in October or early November. The 
trees used in this study had shown a wide variety of symptoms ranging from early wilt to nearly 
complete defoliation at the time of girdling. The bark and wood of the trunks of all these trees 
had been alive and green at the time of girdling but some trees girdled in August had probably 
shown symptoms longer before treatment than any girdled in June or July. 

About one-tenth of the trees examined were completely peeled. The bark was removed 
from one-fourth or more of the surface of the trunk and larger branches in examining the rest. 
Areas were selected for peeling after the bark surface was closely scrutinized for cracks and 
after "sounding" with the axe to detect mat-containing cavities beneath intact bark, Notes were 
taken on the degree to which the trees had dried out and on the presence or absence of mats and 
associated bark cracks. 

Observations in regard to the rate of drying of the girdled trees as related to season of 
girdling and to size of tree are summarized in Table 1. More of the trees girdled in June and 
July were completely dry by late August than was the case for trees girdled later in the summer 
and examined in October or early November. In the case of both early- and late -summer 
girdling the trees of smaller diameter dried out more rapidly than the larger ones, There is no 


1 Published with the approval of the Director of the West Virginia Agricultural Experiment Station 

as Scientific Paper No. 520, 

2 Respectively, Plant Pathologist, West Virginia Agricultural Experiment Station, and Coordina- 
tor, West Virginia Oak Wilt Survey, West Virginia Department of Agriculture and West Virginia 
Conservation Commission, 

3 The West Virginia Department of Agriculture and the West Virginia Conservation Commission, 

4 Representative wilting oaks were cultured to confirm the oak wilt diagnosis made in the field by 
experienced men working the areas, 

5 Oak wilt has now been found in the following 34 West Virginia Counties: Berkeley, Braxton, Boone, 
Cabell, Calhoun, Doddridge, Fayette, Grant, Hampshire, Hardy, Harrison, Jefferson, Kanawha, 
Lincoln, Logan, Marion, Marshall, Mineral, Mingo, Monongalia, Morgan, Pendleton, Pocahontas, 
Pleasants, Preston, Putman, Raleigh, Roane, Tyler, Upshur, Wayne, Wetzel, Wood, and Wyoming. 
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evidence here to indicate that larger trees are more likely than smaller ones to produce mats 
when girdled, 

In Table 2 the effectiveness of early- and late-summer girdling is compared, The use of 
the dry girdle is apparently more effective in preventing mat formation if carried out before the 
first of August than if done later, Even girdling in August resulted in a marked reduction in mat 
formation when comparisons are made with observations recorded on mat formation by workers 
in West Virginia (13) and neighboring States (1, 3, 6). While definite percentages based on large 
populations of oak wilt trees dying in different months are nowhere available, it is generally 
recognized that considerably more than half of the trees killed by oak wilt in this part of the 
country produce mats either in the season of symptom appearance or the following spring. The 
need for preventing mat formation as a part of the central program precluded the current ob- 
servation of an adequate number of ungirdled check trees in this study. 

Although the deep dry girdle has not proved completely effective in suppressing mat forma- 
tion, the ease of its utilization has made this method an effective tool, especially in mountainous 
areas where it is advantageous to employ a treatment that can be applied at the time of field 
diagnosis. Girdling has an advantage over treatments that require the tree to be felled because 
the diseased trees, in falling, often wound adjacent trees. Such wounds, particularly those 
made in early summer, may serve as oak wilt infection courts (5, 9, 15). 

Until the importance of mat formation for overland spread is completely understood, all 
control measures designed chiefly to prevent this may be subject to reevaluation, More infor- 
mation is needed concerning the effect of deep girdling on possible vectors not associated with 
mats (12). 

In the light of our present knowledge, deep dry girdling, especially when carried out in 
June or July, seems likely to give the most effective control of overland spread of oak wilt for 
a minimum of expenditure. 
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PROGRESS OF SWEETGUM BLIGHT IN MARYLAND PLOTS - 1955 


George Y. Young 


For a number of years, sweetgum (Liquidambar styraciflua L.) has been dying from an 
unknown cause throughout much of the range of the species, A disease of sweetgum, disttn- 
guished by definite symptoms, was first recognized in Maryland in 1948 (4). This disease, 
called sweetgum blight, was described in detail by Miller and Gravatt (3). Additional informa- 
tion on the distribution and symptoms of the disease has been reported by other workers (1, 2, 
5, 6). 

The September data for 1955, and earlier figures for comparison, are given in Tables 1 
and 2, Despite more favorable rainfall in 1955, the percentage of healthy trees continued to 
decrease during the last 12-month period in every plot and sharply in many of them. 

Two observations are made every year, one in May and the other in September. In Figure 
1 a graphic presentation of the data is given which shows both the September and May ratings. 
These indicate that the disease continues to progress at nearly the same rate in summer and 
during the rest of the year, The graph for "healthy" in the shade tree plots, it will be noted, 
takes a small rise from May to September 1955. This is due to a change in the criteria of rating 
in which trees with only a few dead twigs are no longer listed as diseased. It is not to be in- 
terpreted as an improvement in the blight disease picture. 

As noted in the footnote of Table 1, trees cut down because of their unsightliness were 
classed as dead in previous reports on these plots, The large majority of such trees were in 
the advanced stage of the disease so that most of the trees cut in 1953 and 1954 would have 
acutally died by the fall of 1955. Nevertheless, in this report, the known dead are separated 
from those cut before death in order to present a more accurate picture. The results are not 
materially affected by this separation, 

The results of fertilizer treatments applied in August 1952 and repeated in April 1953 are 
given in Table 3, The details of the fertilization treatment were described in 1955 (5). The 
treatments, it will be seen, failed to stop the disease; each one of the 21 trees treated de- 
teriorated during the following 3 years and 8 of them died. Single treatments with boron and 
chelated iron (5) also failed. Spring pruning-tried by the writer in 1953, and also by a number 
of shade tree owners, has improved the appearance of trees for the current season but failed 
to arrest the deterioration, 

Although the cause of the sweetgum blight remains unknown, this disease has continued to 
intensify in Maryland as is evidenced by these plots, Continued observation of these plots is 
needed to determine the ultimate fate of the trees, 
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Table 3. Fertilizer, 


boron and, chelated iron tests. 


Tree ; Number of trees treated 
condition 4 
: Fertilizer Boron Iron 
| 9/52 9/55 9/52 9/55 9/s2 9/55 
Incipient * 9 0 1 1 
Intermediate' 7 7 1 2 
Advanced 4 6 3 1 
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FIGURE 1. Progress of sweetgum blight in Maryland plots. 
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NOTES ON THE HOST RELATIONSHIPS OF ARCEUTHOBIUM AMERICANUM 
AND A, VAGINATUM F, CRYPTOPODUM 


Frank G, Hawksworth! 


Lodgepole pine (Pinus contorta Dougl.) and ponderosa pine (P. ponderosa var, scopulorum 
Engelm.) are each characteristically attacked by a distinct species of dwarfmistletoe in the 
central Rocky Mountains. Arceuthobium americanum Engelm, occurs on lodgepole pine; A, 
vaginatum f, cryptopodum (Engelm,) Gill, on ponderosa pine. This note records observations 
on natural crossovers of dwarfmistletoe from ponderosa pine to lodgepole pine and vice versa 
in stands where the two pines intermix, 

In both crossovers the brooming induced by dwarfmistletoe was characteristic of the type 
produced on the usual host. This suggests that, at least for these two species, the broom-type 
is determined by the particular species of dwarfmistletoe involved and not by differential host 
reactions, 


Arceuthobium americanum on Ponderosa Pine 


The lodgepole pine dwarfmistletoe, A, americanum, is commonly found on ponderosa pine 
wherever this tree occurs in infected lodgepole pine stands both on the Roosevelt National 
Forest, Colorado, and on the Medicine Bow National Forest, Wyoming, This host-parasite 
combination has been previously reported in other western States by Gill2, Ina l-acre stand 
studied on the Roosevelt National Forest 61 percent of the ponderosa pines within 20 feet of 
diseased lodgepole pines were infected. Although this dwarfmistletoe was observed to cause 
some mortality in ponderosa pine where this tree is mixed with lodgepole pine, it is of little 
importance in the ponderosa pine type. A. americanum is apparently able to progress for only 
limited distances into pure ponderosa pine stands as the maximum distance observed was about 
300 feet. 


Arceuthobium vaginatum f. cryptopodum on Lodgepole Pine 


The southwestern ponderosa pine dwarfmistletoe, A. vaginatum f. cryptopodum, was found 
on lodgepole pine in only a few stands and there the incidence was low. Twenty percent of the 
lodgepole pines within 20 feet of diseased ponderosa pines were infected in a 3-acre stand 
studied on the Roosevelt National Forest, Colorado, This dwarfmistletoe kills some lodgepole 
pines but it is of no practical importance on this tree. It was not found in stands of pure or 
predominantly lodgepole pine. 


This is apparently the first report of A. vaginatum f. cryptopodum on lodgepole pine, 


ROCKY MOUNTAIN FOREST AND RANGE EXPERIMENT STATION, FOREST SERVICE, 
U. S. DEPARTMENT OF AGRICULTURE, FORT COLLINS, COLORADO 


1 Plant Pathologist, Rocky Mountain Forest and Range Experiment Station, U. S. Department of 
Agriculture, Forest Service, with central headquarters at Fort Collins, in cooperation with Colo- 
rado A & MCollege. 


2Gill, L. S. 1935. Arceuthobium inthe UnitedStates. Trans. Conn, Acad, Arts & Sci, 32: 111-245, 
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GANODERMA ZONATUM ASSOCIATED WITH DYING MESQUITE 


Don C, Norton and Richard Behrens 


Abstract 


Ganoderma zonatum Murrill has been found associated with dead and dying mesquite in 
Texas. Mesquite seedlings growing in unsterilized soil were inoculated by several different 
methods in the greenhouse, but the disease was not reproduced in any instance, Inoculations of 
germinating mesquite and seedlings approximately three weeks old resulted in 100 percent 
killing when sterilized soil was used. 


Mesquite, Prosopis juliflora (Swartz) D.C., is a small tree found in nearly all sections of 
Texas. It is generally considered a noxious plant on range lands but is used as an ornamental 
shade tree in many areas, Due to its resistance to decay, mesquite has been used extensively 
for fence posts, Trees killed by chemicals, drouth, or low temperatures remain firmly an- 
chored in the ground for many years by means of a large taproot with comparatively little decay. 

In 1953, conks of Ganoderma zonatum Murrill! were found at the base of dying and dead 
mesquite in the rolling plains of Texas. Affected trees usually occurred in groups. Generally, 
in advanced cases, the roots of both dying and dead plants were extensively decayed and the 
trees could be pulled easily from the ground. The sapwood below the soil line was rotted while 
little decay of the heartwood below ground or tissues above ground was noted, 

The fungus has been observed also on dying huisache, Acacia farnesiana Willd., in south- 
west Texas and on post oak, Quercus stellata Wang., in east central Texas. 

Wagener and Davidson (2) have reviewed the possibilities that obvious fungi associated with 
heart and butt rots are not always the principal causes of decay, All attempts to isolate other 
fungi, considered to be pathogenic to mesquite, especially Phytophthora spp. failed, Several 
types of agar were used as well as the apple technique of Tucker (1). 

Stipe cultures of G, zonatum were made from specimens obtained from mesquite. Three- 
to four-month-old mesquite seedlings and others nine to twelve months old growing in pots of 
unsterilized soil in the greenhouse were inoculated by (a) placing a tablespoonful of oat inoculum 
next to the roots, (b) burying mycelial mats from solution cultures of the fungus next to the 
roots, (c) placing discs of mesquite wood containing the fungus in contact with the exposed cam- 
bial layer of the crown zone, similar to the technique of Wright (3), and (d) burying G, zonatum, 
cultured in blocks of sterilized mesquite wood, next to the roots, Check plants for each method 
were also maintained. All plants were adequately watered for 12 months with the exception of 
one set from each age group and inoculation method which were placed under water stress from 
the fourth through the sixth month, After that time, normal watering was resumed, All plants 
were alive and healthy one year after inoculation, Internal examination revealed no evidence of 
colonization by the fungus. In another test, eight plants three to four weeks old growing in un- 
sterile soil were removed from the pots keeping the soil surrounding the roots intact, The bot- 
toms of the pots were covered with a layer of an oat culture of G, zonatum. The plants and soil 
were replaced and additional soil added around the sides. After four weeks, no evidence of in- 
fection was noted, 

Inoculation experiments using germinating mesquite seeds and sterile soil were also com- 
pleted in the greenhouse. Eighteen mesquite seeds were planted in each of the following mix- 
tures: (a) sterilized soil-oat mixture; (b) sterilized soil plus oat culture of G, zonatum; (c) 
sterilized soil plus oat culture of Aspergillus niger van Tieghem; and (d) sterilized soil plus oat 
culture of Aspergillus flavus Link. The latter two cultures were used to determine whether high 
concentrations of metabolic products from these common soil fungi were toxic to germinating 
mesquite. One part of the inoculum was mixed with six parts of sterile sandy-clay-loam soil 
mixture. Sterilized soil alone was used as an additional check, All seedlings in the culture 
containing G. zonatum were dead after ten days (Table 1). Seedling survival was 90 percent or 
above in all of the other treatments. The plants were observed for three additional weeks with 
no change in survival. 


1 The writers are indebtedtoMr. J. A Stevenson of the Plant Indu i 
JA, stry Station, Beltsville, Maryland: 
for identification of the fungus. 
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Table 1, Emergence and survival of mesquite seed planted in 
sterile soil and oat culture mixtures, 


Treatment Seed Number Survival after 
Planted Eme rged 10 days 
Sterile soil 18 18 18 


Sterile soil plus sterile 

oats 18 18 18 
Sterile soil plus oat 

culture of Ge zonatum 18 8 0 
Sterile soil plus oat 

culture of A. niger 18 17 17 
Sterile soil plus oat 


culture of Ae flavus 18 16 16 


In another experiment, mesquite seedlings were grown for three weeks in sterilized soil. 
The soil then was carefully removed from the roots by soaking and washing. The roots were 
dipped in 1:1000 Hg Clg for 15 seconds and rinsed in sterile water, Eight plants were repotted 
in a sterilized oat-soil mixture while 20 plants were similarly transferred to a G, zonatum 
oat culture-sterile soil mixture. After eight days, all plants in the infested soil had died. One 
plant in the non-infested soil did not survive transplanting. 

The inoculation experiments using sterile soil indicate that G. zonatum can be pathogenic 
to mesquite. Due to the association of G, zonatum with the dying of mesquite in its natural 
habitat and from the results of experiments using sterile soil, it is believed that this fungus 
may be a primary factor in the killing of mesquite as herein described. That pathogenicity was 
not demonstrated in non-sterile soils suggests an antagonistic relationship between G, zonatum 
and other soil organisms. 

Preconditioning factors, as yet undetermined, may be a necessity for disease occurrence 
in mixed cultures, 
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THE PERITHECIAL STATE OF THE CUCURBIT POWDERY MILDEW 


T. E. Randall and J. D. Menzies 


According to the "Index of Plant Diseases in the United States" (4) "the identification of the 
powdery mildew of cucurbits, commonly found in the U. S., as Erysiphe cichoracearum DC, 
ex Mérat rests on infection experiments with known cultures and such distinctive characteristics 
of the conidial stage as are known, Collections of the perithecial stage on cucumber are re- 
ported in Europe". 

This report is to record the occurrence of the perithecial stage of powdery mildew on Cu- 
cumis sp, in test plots at the Irrigation Experiment Station, Prosser, Washington. Field 
plantings of numerous Plant Introduction accessions of cucurbits became generally affected with 
mildew during the season of 1954. When these plants were examined in the fall after a light 
frost a few perithecia were noticed. Careful search on several occasions during October re- 
vealed a sparse production of perithecia on two accessions of cucumber -- P,I, 181910 and 
P.I, 179260. None were found on any other cucurbit accession, 

The perithecia matured and were found to contain an average of 11 asci, each with two 
spores. These and other features are characteristic of E. cichoracearum DC, ex Mérat (3). 

This record is of particular interest because the first record in the United States of America 
of the perithecial stage of E. cichoracearum on potatoes was from this same location (2). Pos- 
sibly the climatic conditions of the Yakima Valley are particularly conducive to the completion 
of the life cycle of this fungus, It should be noted, in contrast, that although Carsner (1) re- 
ported finding a powdery mildew on sugar beets in this area in 1945, he could find no perithecia 
nor have they been found in careful searches on mildewed beets since that time. In this case 
the characteristics of the conidial stage are believed to be those of E. polygoni. 
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ELSINOE AND SPHACELOMA IN FLORIDA, I. 


Albert S. Muller! 


The present records of Elsinoé and Sphaceloma in Florida are supplementary to those 
previously reported under this title (7). Acession numbers are those of the Herbarium, Florida 
Agricultural Experiment Station. 


ELSINOE DIOSPYRI Bitanc, & Jenkins (1, p. 7) 
On Diospyros virginiana, leaves, Alachua, 
July 24, 1955. A.S.M. (F 44517). Det. 
Bitancourt and Jenkins. 


Additional host and first U. S. record. 


ELSINOE LEUCOSPILA Bitanc, & Jenkins (4, p. 70) 
On Camellia sasanqua, leaves, Gainesville, 
July 31, 1955. A.S.M. (F 44518). Det. 
Bitancourt and Jenkins. 


ELSINOE MAGNOLIAE J. H. Miller & Jenkins (6, p. 104) 
On Magnolia grandiflora, leaves, Gainesville, 
June 20, 1954. A.S.M. (F 44175). 


Apparently first record from Gainesville. 
Also observed in Gainesville (University 
campus) in 1955. Previously available 
records from Florida are vicinity of Century, 
Escambia Co., Aug. 5, 1943. W. B. Tisdale 
(5) and Bluff Springs, Escambia Co., Aug. 1, 
1943. W. B.T. (F 32446). 


ELSINOE PARTHENOCISSI Jenkins & Bitanc. (3, p. 424). 
On Parthenocissus quinquefolia, leaves, Alachua, 
July 4, 1955. A.S.M. (F 44516). 


For other records in Florida see (2, 7). 


SPHACELOMA OLEANDERI Thirum, (8, p. 5). 
On Nerium oleander, leaves and stems, Vero 
Beach, July 12, 1955. H.B. (F44519) Det. 
Erdman West and A.S.M. 


First record in this State. In the U. S., 
previously reported from Louisiana, 
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DOWNY MILDEW ON WHEAT AND BARLEY 


Darrell G. Wells! 


Downy mildew, incited by Sclerospora macrospora Sacc., was found in two locations in 
Mississippi in 1955, Identification of the pathogen was confirmed by Dr. J. G. Dickson of the 
University of Wisconsin from specimens sent to him. Downy mildew occurred in severe pro- 
portions on Anderson wheat in a low-lying area of an irradiation breeding nursery at State Col- 
lege in Oktibehha County, and to a lesser extent on Kenbar barley and on Manchuria, CI 2330, 
barley. Occasional plants of wild barley, Hordeum pusillum Nutt., in the vicinity of infested 
cultivated barley did not appear to be infected, 

Downy mildew also was found to have developed to severe proportions in a small, low, wet 
area of a commercial field of wheat, probably Chancellor, in Sunflower County in the Delta. 
Low and wet portions of nearby fields of Kenbar barley and an unidentified oat variety were 
slightly infected by downy mildew, 

Weiss "Index of Plant Diseases in the United States" (4) lists downy mildew as having been 
reported on barley only in California and Missouri, and not to have been observed on wild 
species of Hordeum. Weiss' Index reported this disease to have occurred on wheat in California, 
New York, Kentucky and Tennessee. In Presley's "Host Index of Mississippi Plant Diseases" 
(2) downy mildew is listed as having occurred only on oats in Sunflower County. Miles and Epps 
(1) reported mildew on oats in several counties in Mississippi and on volunteer wheat in Wash- 
ington County in 1942, Their report was the first account of this disease on oats in the United 
States. Roane and Fenne (3) reported downy mildew on Wong barley, Arlington oats, and Sen- 
eca wheat in Virginia in 1955, 
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NEW RECORDS AND OTHER BRIEF NOTES ON PLANT DISEASES 


A NOTE ON THE SOUTHERN BLIGHT 
OF TOMATO Charles H, Driver 


Southern blight of tomato occurred in experimental field plots of Marglobe tomatoes located 
near Mobile, Alabama, in July, 1955. Only a few plants succumbed to the disease caused by 
Sclerotium rolfsii, but many fruits, exhibiting diseased areas characteristic of that shown in 
Figure 1, were collected from apparently healthy plants. S, rolfsii was consistently isolated 
from the lesions and these isolates reproduced the Southern blight symptoms under laboratory 
and field conditions. The diseased spots exhibited a water-soaked appearance with a star-like 
lesion filled with coarse white mycelium with small light-colored sclerotia in the center, Many 
of the diseased fruits had not come in contact with the soil and those fruits that had touched the 
soil usually exhibited lesions away from the contact area, 


FIGURE 1. A lesion caused 
by S. rolfsii, on tomato, 
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A PREVIOUSLY UNREPORTED SPECIES 
OF TRICHODORUS IN MARYLAND! 


R. A. Rohde and W, R. Jenkins 


Trichodorus primitivus (de Man, 1876) Micoletsky, 1922, has recently been found in Talbot 
County, Maryland. Specimens were recovered from soil about roots of young plants of mimosa, 
Albizzia julibrissin, Identification was confirmed by Dr. M. W. Allen of the University of 
California, 

Trichodorus sp., the stubby-root nematode, has previously been reported in Maryland, but 
this is the first report of T, primitivus. Apparently, no other hosts of the latter species have 
been recorded. 

Distribution and host relationships of Trichodorus spp. are currently being investigated. 

DEPARTMENT OF BOTANY, UNIVERSITY OF MARYLAND, COLLEGE PARK, 
MARYLAND 


1 Scientific Article No. A53 2, Contribution No, 2668 of the University of Maryland Agricultural Ex- 
periment Station, Department of Botany. 


A CORRECTION 


Through an editorial lapse, much regretted by us, the name of the Granville wilt organism 
was changed from Pseudomonas solanacearum to Xanthomonas solanacearum in the article by 
G. B. Lucas and L. R. Krusberg in the February 15 issue, pages 150-152. The Pseudomonas 
name is the correct one. Please note that this is our error, not the authors’. 
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TEMPERATURE ANOMALY x NORMAL 
(APPROXIMATE) 
JANUARY 1956 


HEAVY V7 
moperaTe [_] 


OBSERVED PRECIPITATION 
(APPROXIMATE) 
JANUARY 1956 


The terms used in the accompanying maps, which define the ranges o{ temperature and 
precipitation, are numerical class limits. These are based on a statistical’ analysis of past 
records through which is determined the normal frequency of occurrence of temperatures and 
precipitation at various times of the year for different locations. For temperature the classes 
above, below, and near normal are so defined that they each normally occur one-fourth of the 
time; much above and much below normal, one-eighth of the time Precipitation is depicted 
in terms of light, moderate, and heavy, each class normally occurring one-third of the time 
and thereby having equal probability of occurrence. These maps graphically represent only 
the general trends and give the country's weather picture at a glance. For quantitative studies, 
where monthly mean temperatures and actual precipitation records are needed for a given tire 
and place, other publications of the Weather Bureau should be consulted. P. R. M. 
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MANUSCRIPTS FOR THE PLANT DISEASE REPORTER 


(See also PDR 35: 121-122; 36: 214, 494) 


(1) GENERAL: The Reporter page measures 9 inches long with the heading or 8 3/4 inches 
for the text part, by 6 inches wide. The copy is typed on a larger page, 11 1/4 inches of text 
or 12 inches overall in length by 8 inches in width, and reduced 25 percent in the photographic 
process of reproduction. Illustrations or tables larger in either dimension will take a corre- 
spondingly greater reduction. Only one size of type is available for text, footnotes, or tables. 

(2) MANUSCRIPTS should be the original ribbon copy, not carbons, clearly typed and 
double-spaced throughout, including tables, footnotes, and bibliographies. (Note -- only one 
copy is needed.) Footnotes should be typed at the bottom of the page. 

(3) ABSTRACTS are requested for all except very shortarticles. (PDR 38: 316). 

(4) CAUSES OF DISEASES should be named. For bacteria, fungi, nematodes, etc., give 
the Latin name of the organism; for viruses either or both the accepted common name of the 
virus or a Latin name if you prefer it and there is one; for non-parasitic diseases state the 
causal factor if it is known. If the cause of a disease has not been determined say so. (PDR 
36: 494). 

(5) LITERATURE REFERENCES should be given in alphabetical order and numbered for 
citation in the text. We follow the AIBS suggestion of placing the year of publication after the 
author's name. Please check your titles carefully since we cannot do it for you. Be sure that 
text citations and bibliography agree; that foreign-language references are correct; that number 
or month is cited for periodicals that are not paged consecutively throughout the volume. 

(6) NAMES OF FUNGICIDES should be given according to the suggestions that will be pub- 
lished in Phytopathology before long, and later repeated in the Reporter. In the meantime see 
PDR 35: 122. 

(7) ILLUSTRATIONS should be sent to us unmounted. To prevent mistakes, write figure 
numbers on the back, and mark the top of each print when necessary. A sketch can show a 
preferred arrangement but please keep in mind page size, shape, and standard reduction (see 
above under General), and remember that figure titles and legends are part of the page. Let- 
tering should be clear and large enough to be legible after reducing. Drawings, maps, and 
graphs can be photographs or originals, but should be finished and ready for reproduction, not 
just sketches. 

(8) TABLES should be carefully thought out with particular attention to the Reporter's 
limitations in reproduction. Make titles and headings definite and self-explanatory. Designate 
footnotes in tables with superscript lower-case letters. Be sure that text discussion agrees 
with the data in the table. Do not abbreviate names of crop varieties. 

(9) REPRINTS cannot be supplied since there is no way in which we can be reimbursed. 
However, 

(10) The MULTILITH PLATES from which reprints can be made will be sent if requested at 
the time the article is submitted. The press size of these plates used for the Reporter is des- 
ignated as small -- maximum image 9 1/2 by 13 inches, maximum paper size 9 a4 by 14 inches 
-- for Model 1250. Most of the Experiment Stations have this type of multilith machine. 

(11) We are the official correspondents in the United States of the PLANT PROTECTION 
BULLETIN published monthly by the United Nations Food and Agriculture Organization. We 
would appreciate it if plant pathologists would send us suitable material from time to time for 
inclusion in our monthly summary reports. Please mark it clearly so that we will know it is 
intended for the Bulletin. (See PDR 36: 492; 37: 637) -- P. R. M. 
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